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I.  Autoreferate  zu  den  Demonstrationen 


A.  Permanente  Demonstrationen 

(in  der  Reihenfolge  des  Programms) 


1.  Basler,  A.  (Breslau).  I.  Das  Bildkymographion.  II.  Der  Biomikro- 
meter. 

I.  Das  Bildkymographion.  Durch  eine  geeignete  Vorrichtung  wird  es 
erreicht,  dass  der  Filmstreifen  eines  optischen  Kymographions  ruckweise 
um  einen  Millimeter  verschoben  wird,  so  dass  von  Zeit  zu  Zeit  eine 
photographische  Aufnahme  gemacht  werden  kann.  Dadurch  werden 
Kurven  gewonnen,  bei  denen  unter  jedem  Kurvenabschnitt  ein  kleines 
Bildchen  steht,  das  die  zugehörige  Bewegungsphase  zeigt. 

II.  Der  Biomikrometer  ermöglicht  es,  den  Durchmesser  eines  kleinen 
Objektes  mikroskopisch  zu  messen,  auch  wenn  es  sich  bewegt.  Das  kleine 
Apparätchen,  das  an  der  Stelle  eines  gewöhnlichen  Okulars  auf  ein 
Mikroskop  gesteckt  wird,  beruht  auf  dem  gleichen  Prinzip  wie  der 
Helmholtz’’ sehe  Ophthalmometer,  indem  2 Glasplatten  so  lange  gegen- 
einander gedreht  werden,  bis  die  eine  Hälfte  des  Gesichtsfeldes  gegen- 
über der  anderen  um  den  Durchmesser  des  zu  messenden  Objektes  ver- 
schoben ist.  Aus  der  Stellung  der  Gläser  lässt  sich  die  Grösse  des  Objektes 
ermitteln. 

2.  Fleisch,  A.  (Lausanne).  Demonstration  eines  neuen  Russkymo- 
graphions. 

3.  Patterson,  T.  L.  (Detroit).  A satisfactory  and  economical  kymo- 
graphic  ink-recording  pen  with  an  electric  indicator  attachment. 

Simplification  of  methods  and  apparatus  in  experimental  proce- 
dures is  a goal  that  is  earnestly  sought  after  in  teaching.  In  our  labora- 
tory we  have  devised  a piece  of  apparatus  which  has  several  attractive 
features  that  are  of  interest  both  to  the  teacher  and  the  student,  as 
well  as  combining  economy  with  success.  The  new  ink  recording  pen 
is  simple  in  construction,  the  results  are  gratifying,  and  the  expense 
is  almost  negligible. 

The  pen  is  made  from  the  calamus  or  quill  of  a large  stiff  feather 
obtained  from  the  wing  or  tail  of  an  adult  chicken  ( Gallus  domesticus ). 
The  end  attached  to  the  body  of  the  fowl  is  tapered  to  a point  with 
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a thin  flexible  razor  blade,  the  sides  of  the  pen  being  somewhat  scalloped 
out  to  resemble  an  ordinary  writing  pen  and  at  the  same  time  the 
firm  pith  in  the  end  of  the  quill  is  preserved  which  acts  as  a plug  to 
keep  the  ink  from  flying  out  of  the  ink  pocket.  A flexible  shaft  electric 
or  dental  drill  of  not  over  one  thirty-second  inch  is  used  for  making 
an  opening  in  the  quill,  just  above  the  firm  pith  near  the  tapered  end. 
and  the  corner  of  a razor  blade  is  then  introduced  into  this  opening 
and  drawn  downward,  splitting  the  quill  as  nearly  as  possible  through 
the  center  of  the  pen  point  and  trimming.  Time  is  saved  if  all  these 
steps  are  carried  out  under  a binocular  microscope.  Next,  an  opening 
is  cut  on  the  upper  side  of  the  quill,  just  in  front  of  where  the  solid, 
white  pith  begins  that  extends  through  the  feather  and  the  loose  scales 
of  pith  below  are  removed  by  means  of  a very  small  brass  or  copper 
wire  with  the  end  bent  to  form  a short  hook.  This  forms  an  ink  pocket 
into  which  a special  blue  “ kymograph  ink  ” is  introduced  with  a curved 
pipette  drawn  out  to  a capillary  size.  About  an  inch  of  the  end  of  the 
quill  containing  the  solid,  white  pith  is  preserved  for  holding,  which 
is  accomplished  by  bending  the  end  of  an  aluminium  pointer  of  a 
Harvard  muscle  lever  around  a small  rod  of  the  proper  size  to  form  a 
spiral  into  the  end  of  which  the  quill  fits  tightly.  For  use  on  other  tvpes 
of  recording  instruments  (manometers,  tambours,  levers,  signal  magnets, 
tuning  forks,  etc.)  the  pen  may  be  attached  with  cement  or  copper 
thread  wire.  When  ready  for  graphic  recording  the  pen  is  adjusted  so 
that  the  back  surface  faces  the  drum  and  at  such  an  angle  that  the  tip 
of  the  pen  only  touches  the  kymograph  paper  lightly.  The  pen  mav 
be  used  satisfactorily  for  either  vertical  or  horizontal  recording.  A 
heavy  grade  of  kymograph  paper  should  be  used.  In  filling,  all  air 
must  be  expelled  from  the  ink  pocket  and  possibly  it  will  be  necessary 
to  shake  the  pen  slightly  in  order  to  get  the  pen  point  moistened  and 
the  ink  flowing  freely.  Experience  has  shown  that  in  the  case  of  new 
pens  it  is  advisable  to  wash  them  out  with  warm  water  before  intro- 
ducing the  special  ink  into  the  ink  pocket.  The  two  parts  of  the  pen 
point  must  not  curve  apart.  When  through  using  the  pen,  remove 
the  ink  and  thoroughly  wash  out  with  warm  water  under  the  faucet. 
The  special  blue  ink  used  is  quick-drying  and  easy-flowing  and  is  called 
“ Kymograf  Ink  ”.  It  is  manufactured  hv  the  Sanborn  Company  of 
Cambridge,  Massachusetts,  U.S.A.,  and  is  that  used  with  the  Sanborn 
Metabolism  Apparatus. 

Good  photographic  reproduction  is  possible  when  a ratten  and 
Wainwright  Panchromatic  (M)  Plate  with  a red  filter  (F)  is  employed. 
The  pen  may  also  be  provided  with  an  electric  indicator  attachment. 

4.  Lullies,  H.  (Köln).  Ein  Zeit-Ordinatenschreiber  auf  elektrischer 

Grundlage. 
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5.  Dirken,  M.  N.  J.  (Groningen).  Demonstration  einiger  Apparate 
(membranloses  Atemventil,  Arterienplethysmo  graph  zur  Blut- 
druckregistrierung, Frequenzschreiber). 

6.  Hertzman,  Alrick  B.  (St.  Louis,  Mo.).  Photoelectric  plethysmo- 
graphy and  sphygmography  in  man  and  animal. 

Photoelectric  pleythysmographs  are  demonstrated  which  take 

advantage  of  the  fact  that  the  opacity  of  tissues  will  vary  with  their 
blood  content.  The  variations  in  the  transmission  of  light  are  detected 
by  a photoelectric  cell  (photo-emissive  type)  and  recorded  on  the  elec- 
trocardiograph after  amplification  with  a simple  resistance-coupled 
amplifier.  Quantitation  of  the  records  for  comparative  purposes  is 
provided  by  comparing  the  deflections  resulting  from  variations  in 
blood  content  with  that  resulting  from  placing  a convenient  glass  filter 
between  the  photocell  and  the  illuminated  tissue.  In  the  case  of  the 
fingers  and  toes,  the  blood  equivalent  of  the  filter  may  be  calculated 
from  records  simultaneously  obtained  by  the  usual  mechanical  type  of 
plethy  smograph . 

Application  of  the  principle  of  photoelectric  plethysmography  has 
been  made  to  the  fingers,  toes,  nasal  septum  and  skin  of  man1),  and 
additionally  to  various  tissues  which  may  be  satisfactorily  transillumina- 
ted  in  the  animal:  muscle,  lips,  eye-lids,  retinal  circulation,  etc.  Ple- 
thysmograms  will  be  shown  illustrative  of  some  vascular  reactions  in 
these  different  regions. 

The  photoelectric  pulse  recorders  (transmission  sphygmograph 
or  mirror  types)  use  the  electrocardiograph  as  the  recorder  without 
amplification2).  The  skin  photoelectric  plethysmograph  may  also  be 
used  to  record  the  pulse.  Illustrative  records  will  be  shown. 

Hertzman:  Proc.  Soc.  Exp.  Biol,  and  Med.,  1937,  37,  290,  529:  Am.  J.  Physiol.,  193  7,  119,  334, 
1938  Proceedings.  2)  Hertzman:  J.  Lab.  and  Clin.  Med.  in  press. 

7.  Brüner,  H.  (Bad  Nauheim).  Gasuhr  mit  elektrischer  und  me- 
chanischer Registrierung.  Aggregat  zur  fortlaufenden  Registrierung 
der  Blutgase.  Elektrischer  Universalunterbrecher. 

8.  Kramer,  K.  (Heidelberg).  Neue  Modelle  der  Sauerstoffuhr. 

Es  werden  Anordnungen,  wie  sie  sich  in  den  letzten  Jahren  in 
der  Messung  des  Sauerstoffgehaltes  an  eröffneten  und  uneröffneten  Blut- 
gefässen entwickelt  haben,  demonstriert. 

9.  Hall,  F.  G.  (Durham,  N.  C.,  U.S.A.).  A spectro-comparator  for 
the  study  of  hemoglobin  and  micro-respiration. 

A spectro-comparator  has  been  devised  which  can  be  used  to 
determine  the  percentage  saturation  of  hemoglobin  with  oxygen.  The 
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apparatus  consists  of  a comparison  spectroscope-eyepiece  in  conjunc- 
tion with  a hydrogen-ion  colorimeter.  Specially  constructed  tonometers 
and  illuminating  devices  are  used.  Small  quantities  of  blood  are  suf- 
ficient for  analyses  and  less  than  one  half  cubic-centimeter  of  blood  is 
required  for  an  oxygen  dissociation  curve.  This  method  is  particularly 
applicable  to  the  study  of  hemoglobin  in  dilute  solution  although  it 
is  possible  to  use  whole  blood.  Bloods  of  embryos  and  small  animals 
such  as  frog  tadpoles  have  been  studied.  This  method  has  been  modified 
recently  for  the  purpose  of  studying  the  rate  of  respiration  of  small 
organisms  and  various  tissues.  This  later  modification  has  not  yet  been 
published. 

Lists  of  publications  in  which  the  spectrocomparator  was  used  or 
described  : 

Hall,  F.  G.:  1934:  “A  spectroscopic  method  for  the  study  of  hemoglobin  in  dilute  solutions.’’  Jour,  of 
Physiology,  vol.  80,  502.  — 1934:  “A  spectroscopic  comparison  of  foetal  and  maternal  blood  of  the  rabbit  and 
goat.”  Jour,  of  Physiology,  vol.  82,  33.  — 1934:  “Haemoglobin  in  the  developing  chick.“  Jour,  of  Physiology, 
vol.  83,  222.  — 1935:  “A  spectro-comparator  for  the  study  of  hemoglobin.”  Jour,  of  Elisha  Mitchell  Scientific 
Society,  vol.  51,  289.  — 1936:  “The  effect  of  altitude  on  the  affinity  of  Hemoglobin  for  oxygen.”  Jour,  of  Biol. 
Chem.,  vol.  115,  485. 


10.  Gemmill,  C.  L.,  and  Gey,  G.  O.  (Baltimore,  Md.).  An  apparatus  for 
the  determination  of  the  respiratory  metabolism  of  tissue  cultures. 
The  Dixon-Keilin  manometric  apparatus  has  been  modified  for  the 

determination  of  the  respiratory  activity  of  tissue  cultures  of  normal  and 
malignant  cells  grown  by  means  of  the  roller  tube  technique.  From  one 
to  two  hundred  colonies  of  pure  strains  of  cells  are  cultivated  on  the 
inner  wall  of  a cylinder  which  is  inserted  into  a roller  culture  tube.  After 
a suitable  period  of  growth,  the  capsule  is  transferred  from  the  roller 
tube  to  the  apparatus.  A glass  pump,  operated  by  an  external  magnet, 
circulates  the  fluid  from  the  lower  part  of  the  vessel  to  the  upper  chamber 
where  there  is  adequate  space  for  transfer  of  gas.  This  method  for 
studying  tissue  metabolism  has  the  advantage  of  using  pure  strains  of 
cells  grown  under  controlled  external  conditions.  An  average  value  of 
4.5  was  obtained  for  the  Q0  of  tissue  cultures  of  the  Walker  Sarcoma319. 

11.  Schindler,  B.  (Leipzig).  Frequenzzähler  für  Wechselströme  in 
einem  Bereich  von  wenigen  Wechseln  bis  einigen  hundert  (500) 
Wechseln  pro  Sekunde,  gebaut  nach  stroboskopischen  Prinzipien. 

12.  Schindler,  B.  (Leipzig).  Kleiner,  handlicher,  vom  Netz  unab- 
hängiger Apparat  zum  direkten  optischen  Nachweis  niederfre- 
quenter biologischer  Spannungsschwankungen. 

13.  Parkinson,  J.  L.  (London).  Photographs  and  records  of  methods 
in  biophysics. 
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14.  Addison,  W.  H.  F.  (Philadelphia).  A comparison  of  the  vascular 

relations  of  the  aortic  and  carotid  bodies  in  the  adult  dog  (canis 

fam.). 

Localization  of  the  two  chemo-receptive  bodies  has  been  effected 
by  the  successive  use  of  pharmacologic  and  histologic  methods.  First, 
by  means  of  liberation  of  drugs  into  the  blood  stream,  the  site  of  maxi- 
mum physiological  reaction  was  determined.  Next,  the  tissues  of  this 
region  were  removed  and,  after  they  had  been  prepared  by  histologic 
methods,  the  position  of  the  bodies  was  seen  by  microscopic  examination. 
The  studies  were  made  on  large  adult  dogs.  The  region  of  the  aorta  from 
which  the  aortic  body  receives  its  blood  supply  was  found  by  injecting 
appropriate  drugs  through  catheters  passed  into  the  aorta,  carotid  and 
subclavian  arteries.  The  most  definite  reactions  were  obtained  when  the 
end  of  the  catheter  was  in  the  aorta  at  the  level  of  the  origin  of  the 
brachio-cephalic  artery.  When  the  interior  of  the  aorta  was  examined 
the  opening  of  a small  artery  was  seen  at  this  level,  usually  on  the 
dorso-caudal  side  of  the  aortic  arch.  When  the  wall  of  the  aorta  and  the 
adjoining  tissue  in  the  region  of  this  small  artery  was  sectioned  and 
examined  microscopically,  an  aortic  body  was  always  found  to  be  con- 
nected with  a thin  walled  branch  of  this  small  artery.  The  small  artery, 
as  it  passes  through  the  wall  of  the  aorta,  usually  gives  off  an  intramural 
branch,  and  soon  after  it  leaves  the  wall  of  the  aorta,  divides  into  two 
smaller  vessels.  One  of  these  is  very  thin  walled,  because  of  the  small 
amount  of  muscle  in  its  wall,  and  shortly  after  its  origin  gives  off  a 
series  of  small  branches  which  contribute  the  vascular  part  of  the  glomus 
aorticum. 

The  carotid  body  in  the  dog  is  closely  connected  with  a small 
artery,  situated  near  the  origin  of  the  occipital  artery.  The  small  artery 
may  arise  from  the  occipital,  or  directly  from  the  external  carotid  near 
the  origin  of  the  occipital.  In  either  case,  the  carotid  body  is  situated 
about  5 — 8 mm.  above  the  bifurcation  of  the  common  carotid  artery  and 
is  directly  in  the  path  of  the  nerves  from  the  carotid  sinus,  as  they  cross 
the  occipital  artery  in  their  course  to  join  the  glossopharyngeal  nerve 
near  the  jugular  foramen.  Shortly  after  the  small  artery  which  supplies 
the  blood  to  the  carotid  body  leaves  the  occipital  artery  it  loses  most 
of  its  middle  coat  and  assumes  a vein-like  appearance,  with  much 
elastic  tissue  in  its  wall.  From  this  thin  walled  region  are  given  off 
multiple  branches  which  form  the  glomus.  The  vessel  then  re-assumes 
its  arterial  character.  Where  the  small  artery  originates  from  the  external 
carotid,  it  may  be  thin  walled  from  its  beginning. 

The  aortic  and  carotid  bodies  are  very  similar  in  their  vascular 
structure,  and  in  both  of  them  the  blood-supply  is  derived  from  thin 
walled  vessels  carrying  arterial  blood. 

Demonstration  of  microphotographs  and  microscopic  slides. 
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15.  Marceau,  F.  (Besançon).  Contraction  rapide  de  la  paroi  des  artères 
au  cours  de  chaque  pulsation,  contribuant  à la  propulsion  du 
courant  sanguin. 

16.  Brand,  E.  and  Cahill,  G.  F.  (New  York).  Cystinuria. 

17.  Dontas,  Sp.  et  Kotsaftes,  A.  (Athènes).  Pouvoir  protecteur  des 
différents  verres  contre  Faction  de  la  lumière  solaire. 

Le  pouvoir  des  différents  verres  protecteurs  des  yeux,  fumés  et 
colorés,  s’évalue  aujourd’hui  par  l’examen  du  spectre  rendu  par  chaque 
espèce  de  verre  et  la  quantité  de  lumière  qu’il  laisse  traverser. 

Mais  on  n’a  pas  examiné  encore  quelles  sont  les  modifications  des 
éléments  de  la  rétine  provoquées  par  l’emploi  de  verres  protecteurs. 

Dans  des  travaux  précédents1),  nous  avons  exposé  la  méthode 
d’examen  histologique  des  éléments  de  la  rétine  de  la  grenouille  et  les 
modifications  provoquées  sous  l’influence  de  la  lumière  diffuse  du  jour 
et  de  pleine  lumière  solaire. 

Dans  le  présent  travail  nous  examinons,  par  la  même  méthode 
comparativement,  quelles  sont  les  modifications  des  éléments  de  la 
rétine  provoquées  par  la  protection  de  l’œil  à l’aide  des  différents  verres 
en  usage. 

A ce. sujet,  la  grenouille,  après  être  exposée  pendant  quelques  jours 
à la  lumière  diffuse  du  jour,  a été  placée  ensuite  dans  une  petite  hoîte 
(dimensions  13  X 13  X 15)  formant  une  chambre  noire  suffisamment  aérée 
et  portant  des  orifices  appropriés,  sur  lesquels  on  a appliqué  les  verres 
à examiner.  Ensuite,  la  boîte  a été  exposée  à l’action  directe  des  rayons 
intenses  du  soleil  pendant  un  certain  temps  (4  à 8 heures).  En  même 
temps,  une  autre  grenouille  fût  exposée  comme  témoin  à Faction  directe 
des  rayons  du  soleil  sans  être  placée  sous  la  protection  du  verre. 

L’examen  histologique,  auquel  on  a procédé  immédiatement  après 
et  dans  les  mêmes  conditions,  a démontré  ce  qui  suit  : 

Sous  l’influence  directe  des  rayons  solaires,  sans  interposition  d’un 
verre,  nous  avons  constaté  que  les  éléments  de  la  rétine  sont  fortement 
endommagés  et  très  amincis;  quant  à leur  réaction  colorante,  elle  est 
assez  faiblement  oxéophile  de  sorte  qu’ils  paraissent  rouge  violacé. 

Par  l’interposition  d’un  verre  protecteur  quiconque  on  aboutit  à 
ce  résultat,  que  les  éléments  de  la  rétine  conservent  l’épaisseur  de  leur 
matière  et  sont  plutôt  basophiles.  Mais  l’intensité  de  leur  coloration 
différé  suivant  la  nature  du  verre  éxaminé. 

Ainsi,  les  verres  d’intensité  moyenne,  jaune-verdâtres,  Zeiss-Lm- 
hral,  Crookes  B,  présentent  un  grand  pouvoir  protecteur  étant  donné 
que  les  cônes  et  les  bâtonnets  conservent,  même  après  l’influence  d’une 
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lumière  solaire  intense,  la  forme  et  les  réactions  colorantes,  comme  après 
exposition  à la  lumière  diffuse  du  jour.  Les  autres  verres  examinés  aug- 
mentent fortement  la  baséophilie  des  éléments  de  la  rétine  et  provoquent 
un  allongement  des  bâtonnets  et  des  cônes. 

1)  Dontas,  C.  Cosmetatas,  Kotsaftes,  A.,  Modifications  morphologiques  de  la  rétine  de  la  grenouille 
adaptée  à la  lumière  et  à l’obscurité.  14e  Congrès  intern,  de  Physiologie,  Rome  1912  (v.  Sunti  delle  comuni- 
cazioni  scientifiche,  p.  59,  Rome):  Praktika  de  l’Académie  d’Athènes  9,  1934,  p.  320.  Dontas,  S.,  et  Kotsaftes,  A., 
Modifications  histologiques  de  la  rétine,  par  suite  de  l'action  de  rayons  unicolores  du  spectre  solaire;  Praktika 
de  l’Académie  d’Athènes  12,  1937,  p.  122. 

18.  Maynard,  L.  A.,  McCay,  C.  M.  and  Sperling,  G.  (Ithaca).  Studies 
of  the  interrelationship  between  growth  rate,  nutrition  and  senes- 
cent changes  in  the  animal  body.  (cf.  p.  230) 

19.  Abelin,  I.  (Bern).  Uber  die  uni-  und  pluri-hormonale  Wirkung 
der  Thyreoidea. 

20.  Kupfer,  Max  (Zürich).  Zur  Demonstration  des  Ovarialzyklus  heim 
domestizierten  geschlechtsreifen  Rind  (Bos  taurus  L.)  und  Schwein 
(Sus  scrofa  domesticus). 

In  zwei  Schaukästen  werden  demonstriert  die  innerhalb  einer  Zeit- 
spanne von  drei  Wochen  regelmässig  normalerweise  sich  abspielenden 
Yeränderungserscheinungen  an  den  weiblichen  Keimdrüsen  des  domesti- 
zierten unträchtigen  Rindes  (Vertreter  der  Uniparen)  und  Schweines 
(Vertreter  der  Multiparen). 

Die  in  bestimmter  Folge  sich  abspielenden  Prozesse  werden  einge- 
leitet durch  eine  Follikelberstung  (Ovulation)  und  beendet  durch  die 
Neuausbildung  eines  sprungbereiten  Graafschen  Follikels  (neuer  Folli- 
kelaufbruch). Die  Vorgänge  erstrecken  sich  periodenhaft  auf  das  ganze 
Jahr,  vorausgesetzt,  dass  keine  Unterbrechungen  durch  Turnusstörun- 
gen (Gravidität,  Zystenbildung,  Corpus  luteum-Hypertrophie  etc.) 
eintreten. 

Die  hier  an  Organmodellen  dargestellten  Prozesse  veranschaulichen 
einerseits  die  aus  den  geweblichen  Restbeständen  eines  geborstenen 
Follikels  hervorgehenden  genetischen  Stufen  der  Gelbkörperentwicklung 
bis  zum  Stadium  der  Vollentwicklung,  anderseits,  nach  L berschreitung 
dieses  Stadiums,  die  regressiven  Vorgänge  bei  gleichzeitiger  Ausbildung 
neuer  zur  Ovulation  allenfalls  gelangender  Follikel. 

Den  verschiedenen  Differenzierungsstufen  sind  Altersangaben  und 
Legendenerklärungen  beigegeben,  so  dass  in  jedem  Falle  ersichtlich  ist, 
vor  wieviel  Tagen  der  betreffende  Follikel,  aus  dem  der  gelbe  Körper 
hervorgegangen  ist,  platzte  und  die  Eiemission  erfolgte. 

Da  die  Rückbildung  eines  gelben  Körpers  über  die  Periode  seiner 
Anbildung  hinausreicht  und  in  einem  charakteristisch  gefärbten  Re- 
gressionsstadium einen  sichtbaren  Ausdruck  findet,  so  sind  an  den  Eier- 
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stocken  von  Tieren,  die  schon  einige  Interovulationsperioden  durchge- 
macht haben,  rückgebildete  gelbe  Körper  noch  aus  früheren  (zweit-, 
drittjüngsten)  Interovulationsperioden  anzutreffen  (co.  lut.  II.  co. 
lut.  III). 

Die  Vorgänge  am  Ovarium  des  Rindes  und  Schweines  sind  im  gros- 
sen und  ganzen  übereinstimmende.  Der  grösseren  Zahl  der  berstenden 
Follikel  und  der  zur  Ovulationszeit  abgegebenen  Eizellen  entspricht 
beim  Schwein  die  grössere  Zahl  der  an  den  Eierstöcken  sich  bildenden 
gelben  Körper.  Die  zu  einem  Organpaar  gehörenden  beiden  Keimdrüsen 
sind  in  bezug  auf  die  Gelbkörperdifferenzierung  gleichgeschaltet  : linker 
und  rechter  Eierstock  zeigen  die  corpora  lutea  auf  jeder  Stufe  in  gleicher 
Weise  entwickelt  bzw.  rückgebildet.  Das  gilt  auch  für  das  Rind,  sofern, 
in  Fällen  der  Ausnahme,  zwei  oder  drei  reife  Follikel  gleichzeitig  bersten. 

Die  Organmodelle,  die  in  toto  und  auf  dem  Schnitt  zur  Darstellung 
gekommen  sind,  geben  in  präziser  Weise  die  Verhältnisse  wieder,  wie  sie 
sich  an  den  natürlichen  Organen  zeigen,  von  welchen  sie  ahgenommen 
worden  sind.  Auch  die  Farben  stimmen  mit  den  an  den  Keimdrüsen  frisch 
geschlachteter  Tiere  überein.  Der  Gang  der  Gelbkörpergenese  und  der 
Follikeldifferenzierung  ist  durch  Pfeile  auf  den  Darstellungen  angegeben. 

21.  Ivy,  A.  C.  (Chicago).  The  experimental  production  of  inter- 
sexuality in  the  rat. 

Wax-plate  and  graphic  reconstructions  of  the  genital  apparatus  of 
the  normal  male  and  female  rat,  and  of  intersexed  rats,  which  have  been 
produced  by  injecting  the  pregnant  rat  which  testosterone,  will  be  de- 
monstrated. In  addition,  whole  mounted  specimens,  drawings  and  micro- 
photographs of  the  organs  of  the  intersexed  animals  will  be  displayed. 

22.  Frey,  E.  (Zürich).  Über  Phylogénie  der  Sehfunktion. 

1937  (Schweiz.  Archiv  f.  Neur.  und  Psych.,  Bd.  39  und  40)  wuirde 
vom  Vortragenden  eine  bis  jetzt  unbekannte  Optikuswurzel  zum  vege- 
tativen Gebiet  im  Hypothalamus  beschrieben,  die  er  dorsale  hypo- 
thalamische  Optikuswurzel  nannte.  In  dieser  Arbeit  wurde  die  These 
aufgestellt,  dass  die  hypothalamische  Optikuswairzel  den  phylogenetisch 
ältesten  Anteil  des  Chiasma  darstellt.  Die  ersten  vergleichend-anato- 
mischen Untersuchungen  am  Petromyzon  in  Zürich  zeigten,  dass  auch 
bei  primitiven  Fischen  die  hypothalamische  Optikuswurzel  vorhanden 
ist  und  den  bedeutend  grösseren  Anteil  der  gesamten  Chiasmaanlage 
darstellt,  homolog  der  Chiasmaanlage  des  menschlichen  Embryo  von 
3 cm  Länge1). 

Die  neuesten  Untersuchungen  des  Vortragenden  an  Amphibien 
im  Niederländischen  Institut  für  Hirnforschung  in  Amsterdam  Hessen 
die  hypothalamische  Optikuswurzel  einwandfrei  bei  Rana  mugiens, 
Rana  esculenta,  Pipa  pipa,  Necturus  maculatus  und  Proteus  anguinus 
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feststellen.  Bei  Rana  mugiens  und  Rana  esculenta  nimmt  die  hypotha- 
lamische  Optikuswurzel  die  dorsale  Hälfte  des  Optikus  ein,  liegt  eben- 
falls dorsal  am  Chiasma  und  verläuft  in  der  kaudo-dorsalen  Richtung. 
Diese  Wurzel  ist  hier  in  der  Hauptsache  durch  den  gleichseitig  ver- 
laufenden ungekreuzten  Anteil  vertreten.  Bei  Pipa  pipa  stellt  die 
hypothalamische  Optikuswurzel  den  mächtigsten  Anteil  des  Chiasma 
dar  und  ist  ausserdem  viel  stärker  myelinisiert  als  die  Fasern  der  eigent- 
lichen Chiasmakreuzung.  Bei  Proteus  anguinus  ist  der  sonst  ziemlich 
zurückgebildete  marklose  Optikus  fast  ausschliesslich  im  Sinne  der  un- 
gekreuzten hypothalamischen  Wurzel  vertreten,  die  eigentliche  Chias- 
makreuzung konnte  bis  jetzt  nicht  mit  voller  Sicherheit  nachgewiesen 
werden.  Es  wurde  wohl  im  kaudalen  Abschnitt  des  Chiasma  eine  sehr 
dünne,  quer  verlaufende  Faserung  gesehen,  die  eventl.  auch  zur  post- 
optischen Kommissur  gehören  könnte.  Würde  diese  Faserung  die 
eigentliche  Chiasmakreuzung  darstellen,  was  durch  weitere  Unter- 
suchungen mit  Silbermethoden  entschieden  werden  soll,  so  würde  der 
Anteil  der  Fasern  aus  jedem  Optikus  quantitativ  geschätzt  nicht  mehr 
als  ca.  7io  der  Fasern  des  gesamten  Optikusquerschnittes  ausmachen, 
d.  h.,  dass  das  Sehempfinden  bei  Proteus  vorwiegend  im  Hypothalamus 
lokalisiert  wird.  Diese  phylogenetische  Entwicklungsstufe  der  zentralen 
optischen  Leitung  wird  ontogenetisch  einer  Entwicklungsstufe  des 
menschlichen  Embryo  von  1,5  bis  ca.  3 cm  Länge  entsprechen. 

Diese  Möglichkeit  des  systematischen  Homologienachweises  bei 
liypothalamischer  Optikuswmrzel  in  der  ontogenetischen  und  phylogene- 
tischen Entwicklungsreihe  der  Chiasmaanlage  erlaubt  den  Schluss,  dass 
die  ungekreuzte  hypothalamische  Optikuswurzel  den  phylogenetisch  äl- 
testen Anteil  des  Chiasma  darstellt,  dass  die  Urwirbeltiere  auf  der  primären 
Stufe  der  optischen  Organisation  gar  kein  Chiasma  besassen  und  dass  bei 
ihnen  der  Optikus  rein  gleichseitig  im  Sinne  der  ungekreuzten  hypothala- 
mischen Optikuswurzel  zur  Wandung  des  lateralen  Abschnittes  des  Re- 
cessus  opticus  verlief,  homolog  der  Organisationsstufe  der  zentralen  op- 
tischen Leitmig  beim  menschlichen  Embryo  von  1,5  bis  ca.  3 cm  Länge. 
Die  optische  Entwicklung,  besser  gesagt  Rückbildung,  des  Proteus  stellt 
annähernd  diesen  Urzustand  dar. 

Diese  Untersuchungen  lassen  auf  einen  bedeutenden  Anteil  des 
Hypothalamus  in  der  Sehfunktion  bei  allen  Wirbeltieren  schliessen, 
bei  Zunahme  der  Bedeutung  des  hypothalamischen  Sehens  in  umge- 
kehrter phylogenetischer  Entwicklungsreihenfolge,  bis  auf  das  aus- 
schliessliche hypothalamische  Sehen  bei  den  Urwirbeltieren,  welche  Stufe 
der  Vortragende  annähernd  bei  Proteus  anatomisch  festzustellen  glaubte. 

Der  Vortrag  wird  durch  Demonstration  von  Diapositiven,  eines  Chias- 
mamodelles  und  des  Schema  des  Faserverlaufes  im  Chiasma  illustriert. 

*)  Siehe  Verhandlungen  der  Schweizer  Anatomen  im  September  1937  in  Zürich;  Schweizer.  Medizin. 
Wochenschr.  1938.  Nr.  3,  4 und  5. 
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23.  Thomas,  André.  (Paris).  Démonstration  d’un  appareil  pour  la 
perfusion  stérile  et  automatique  des  organes  entiers  isolés. 

24.  Bucher,  R.  (Basel).  Über  die  Diffusionsanalyse  im  Blutplasmagel. 

25.  Hess,  W.  R.  (Zürich).  Analyse  der  Beziehungen  von  Zwischen- 
hirn zu  Kreislauf  und  Atmung. 

Es  werden  Hilfsmittel  und  Etappen  einer  systematischen  Unter- 
suchung subkortikaler  Hirnabschnitte  gezeigt  : 

I.  1.  Einrichtung  für  kurzdauernde  Narkose  (Stickoxydul). 

2.  Befestigungsgestell  für  Versuchstier. 

3.  Feinelektroden  dreipolig;  jeder  Pol  ist  ein  bis  nahe  der 
Spitze  isoliertes  Nadelpaar  aus  Federstahl.  Durchmesser  der 
Nadel  0,25  mm.  Verschiedene  Elektrodenlängen  für  ver- 
schiedene Tiefen  (16 — 28  mm). 

4.  Vorrichtung  zum  Fixieren  des  Elektrodenträgers  auf  dem 
Schädel. 

II.  Reizgerät  mit  Leitungswähler  zu  den  verschiedenen  versenk- 
ten Elektroden.  „Verzögerte“  Reizimpulse;  Kurzschlussprinzip  zur 
intermittierenden  Depolarisierung  der  Stahl-Elektroden.  Reizkontrolle 
durch  kleines  Zeigergalvanometer.  Versuchstisch  mit  Signallämpchen 
für  Filmaufnahme  der  Reizeffekte. 

III.  Geräte  für  intra-  und  subkortikale  Feinkoagulation:  Zur 
Kontrolle  von  funktionellen  Ausfallserscheinungen  und  für  Verfolgung 
intrazentraler  Bahnen  mittelst  Degenerationsmethode. 

IV.  Einrichtung  zur  Registrierung  von  Blutdruck,  Pulsfrequenz 
und  Atmung  bei  Anwendung  der  Methode  subkortikaler  Reizung  zur 
Klarstellung  der  Rolle  des  Zwischenhirnes  in  der  Regulierung  von 
Kreislauf  und  Atmung. 

V.  Lokalisation  der  Reizstellen:  drei  sich  folgende  Schnitte: 

a)  Berlinerblaureaktion  an  ungefärbtem  Schnitt.  Die  Stelle  der  blanken 
Stahlspitze  zeichnet  sich  blau  ab. 

b)  Schnitt  mit  Faserfärbung  | zur  histologischen  Lokalisation  der 

c)  Schnitt  mit  Zellfärbung  J Reizstellen. 

VI.  Resultate:  parallel  angeordnete  Blutdruckkurven  und  Photo- 
gramme mit  Hirnschnitten,  in  welchen  die  zugehörigen  Reizstellen 
eingetragen  sind. 

Dasselbe  zur  Darstellung  der  lokalisatorischen  Beziehung  von 
Reizort  und  Reizeffekt  hinsichtlich  der  Atmung. 

VII.  Neuer  Photogrammatlas  des  Katzengehirnes  für  Forschungs- 
zwecke. Faser-  und  Zellfärbung,  je  65  Schnittebenen;  Leporello- 
bindung. 
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26.  Sobotka,  H.  (New  York).  Monomolecular  films  of  physiologically 
active  substances. 

27.  Steinhausen,  W.  (Greifswald).  Frisches  Präparat  einer  mensch- 
lichen Cupula.  Ein  neues  Bogengangmodell. 

28.  Wyss,  O.  A.  M.  (Zürich).  Ein  „Impulsgerät”  für  reizphysiolo- 
gische Untersuchungen. 

Der  mit  Netzanschluss  betriebene  Apparat  liefert  progressiv  ver- 
laufende Stromimpulse,  deren  Anstiegszeit  etwa  20  Prozent  der  Strom- 
flusszeit beträgt  und  im  Bereich  von  0,01  Millisekunden  bis  1 Sekunde 
in  Stufen  von  lx,  2x,  4x,  10  X usw.  veränderlich  ist.  Die  Variation 
der  Stromflusszeit  lässt  die  maximale  Impulsspannung  unverändert. 
Die  Reizimpulse  werden  von  einem  Ausgangspotentiometer  von  2000 
Ohm  abgegriffen.  Die  maximal  erreichbare  Impulsspannung  liegt  über 
20  Volt.  Zur  Impulsgebung  kann  irgendein  guter  mechanischer  Unter- 
brecher verwendet  werden.  Der  Apparat  liefert  auch  exponentielle 
Stromimpulse  entsprechend  gewöhnlichen  Kondensatorentladungen  oder 
exponentiell  an-  und  absteigende  Gleichstromstösse.  Präzisionsaus- 
führung macht  das  Impulsgerät  auch  für  reizphysiologische  Messungen 
geeignet.  Belastungsänderungen  am  Ausgang  beeinflussen  Form  und 
Zeitablauf  der  Impulse  in  keiner  Weise.  Das  Schaltungsprinzip  ist  in 
Science  N.Y.  Vol.  85,  p.  431  (1937)  wiedergegeben.  Eine  nähere  Be- 
schreibung des  Apparates  ist  bei  der  von  mir  beauftragten  Herstellungs- 
firma „Trüb,  Täuber  & Co.,  Zürich“  erhältlich. 
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B.  Experimentelle  Vorführungen 

(in  alphabetischer  Ordnung) 


Asher,  Leon  (Bern).  Über  die  Beeinflussung  des  quergestreiften 

Muskels  und  des  trophischen  Zustandes  der  Gewebe  durch  das 

sympathische  Nervensystem. 

Ausgangspunkt  der  Untersuchungen  war  die  mit  neuen  Methoden 
durchgeführte  Feststellung,  dass  der  Sympathikus  der  Ermüdung  des 
Muskels  entgegenwirkt.  In  bestimmten  Phasen  der  Ermüdung  ruft  Rei- 
zung des  Sympathikus  einen  Rückgang  der  Ermüdung  hervor.  Die  er- 
holende Wirkung  tritt  ein,  ohne  dass  die  Frequenz  der  ermüdenden 
Reizung  irgendwie  herabgesetzt  wird.  Hieraus  ergab  sich  der  Schluss, 
dass  der  Erfolg  der  sympathischen  Impulse  in  den  Restitutionsvorgang 
eingreift.  Gesichert  wurde  dieser  Schluss  u.  a.  dadurch,  dass  in  den- 
jenigen Muskeln,  die  unter  den  Einfluss  sympathischer  Impulse  gesetzt 
worden  waren,  die  Resynthese  von  Phosphagen  stärker  war.  Diese  Tat- 
sache sowie  einige  andere  führen  zur  Erkenntnis,  dass  der  AngrifFsort 
des  sympathischen  Einflusses  im  Muskel  selbst  sei.  Es  konnte  der  Nach- 
weis geführt  werden,  dass  eine  streng  physiologische  Erregung  des  Sym- 
pathikus genau  so  gut  erholend  wirkte  wie  die  künstliche  Reizung.  Die 
Methode  bestand  in  Erweckung  sympathischer  Impulse  durch  Abküh- 
lung eines  nicht  sehr  grossen  Körperbezirkes;  hierbei  erhöhten  sich  die 
Kontraktionshöhen  der  durch  Reize  schon  ermüdeten  Muskulatur  am 
sonst  unversehrten  Tier.  In  passender  Weise  angewendet  wirkt  Adrenalin 
wie  sympathische  Reizung. 

Die  letztgenannte  Tatsache  gestattet  die  Annahme,  dass  sympathi- 
sche Impulse  vermittelst  Adrenalins  den  Muskel  beeinflussen.  Wenn 
diese  Annahme  richtig  ist,  eröffnet  sich  ein  Weg,  die  Bildung  von  Adrena- 
lin im  Muskel  durch  sympathische  Reizung  nachzuweisen.  Dieser  Nach- 
weis gelang  unter  Benutzung  der  kalorigenen  Wirkung  von  Adrenalin. 
Vergleicht  man  zwei  symmetrische  Muskeln,  von  denen  der  eine  nur  seiner 
sympathischen  Innervation  beraubt  ist,  und  weckt  am  sonst  völlig  un- 
versehrten Tier  durch  lokale  Abkühlung  die  Entstehung  sympathischer 
Impulse,  so  wird  die  sympathisch  innervierte  Muskulatur  wärmer.  Da 
die  angewandten  Versuchstiere  Kaninchen  waren,  bei  denen  keine  sym- 
pathischen Dilatatoren  in  den  Muskelgefässen  Vorkommen,  ist  eine  Er- 
wärmung durch  Gefässerweiterung  ausgeschlossen.  Diese  Versuche  kön- 
nen als  die  ersten  betrachtet  werden,  in  denen  unter  rein  physiologischen 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


17 


Bedingungen  ohne  jeden  verwickelten  Eingriff,  die  Bildung  von  Adrena- 
lin unter  dem  Einfluss  sympathischer  Impulse  durch  eine  charakteristi- 
sche Adrenalinreaktion  nachgewiesen  wird.  Es  wurde  ferner  gezeigt,  dass 
der  Muskel  mit  Wärmebildung  auf  so  geringe  Mengen  von  Adrenalin 
anspricht,  die  noch  nicht  imstande  sind,  eine  Blutdurcksteigerung  und 
andere  Adrenalinreaktionen  hervorzurufen.  Eine  Folgerung  aus  den  mit- 
geteilten Ergebnissen  ist,  dass  im  Gegensatz  zu  älteren  Auffassungen, 
die  Muskulatur  auch  ohne  jede  Kontraktionen  sich  an  der  Wärmebil- 
dung beteiligt.  Es  konnte  die  sympathisch  bedingte  Wärmebildung  in 
Muskeln  nachgewiesen  werden,  in  denen  durch  Rückenmarkdurchschnei- 
dung  die  Kontraktionsmöglichkeit  aufgehoben  war. 

Eine  weitere  Folgerung  aus  unseren  Ergebnissen  war  die,  dass  sich 
der  Sympathikus  an  der  Integration  der  Muskeltätigkeit  beteiligte.  Diese 
Beteiligung  konnte  experimentell  nachgewiesen  werden.  Werden  am 
grosshirnlosen  Frosch  Reflexe  ausgelöst,  so  können  sowohl  von  den  sym- 
pathischen Nerven  wie  auch  vom  Muskel,  der  seiner  motorischen  Inner- 
vation beraubt  ist,  im  Kathodenstrahloszillographen  erkenntliche  Ak- 
tionspotentiale aufgenommen  werden.  Bei  natürlicher  Auslösung  von 
motorischen  Impulsen  durch  Labyrinthreizung  (Rotation)  lassen 
sich  von  sympathischen  Nerven  zur  Extremität  Aktionspotentiale 
ableiten. 

Der  Sympathikus  übt  auf  den  trophischen  und  vegetativen  Zustand 
der  Gewebe  einen  Einfluss  aus.  Die  nur  ihrer  sympathischen  Innervation 
beraubte  Hornhaut  erweist  sich  gegen  Bestrahlung  mit  kurzwelligem 
Licht  weniger  resistent.  Auf  der  sympathikuslosen  Seite  reagiert  die 
Haut  gegen  intracutane  Histamininjektion  stärker.  Mit  Hilfe  der  Ultra- 
pak-Beobachtung und  Lumineszenzfärbung  lässt  sich  die  geänderte 
histologische  Struktur  der  Haut  auf  der  sympathikuslosen  Seite  sichtbar 
machen.  Bei  jugendlichen  Tieren  wird  durch  Wärmestrahlung  das  Kno- 
chenwachstum, wie  Röntgenaufnahmen  zeigen,  auf  der  normalen  Seite 
mehr  gefördert  als  auf  der  sympathikuslosen.  Der  geänderte  Zustand 
sympathikusloser  Gewebe  lässt  sich  auch  am  Zentralnervensystem  nach- 
weisen.  Die  Anspruchsfähigkeit  auf  akustische  und  optische  Reize  mit 
verschiedenen  Methoden  geprüft,  ist  nach  der  Exstirpation  des  Hals- 
sympathikus herabgesetzt  und  die  Ermüdungserscheinungen  des  Zen- 
tralnervensystems sind  ausgesprochener. 


Baumberger,  J.  P.  (Stanford  University,  Calif.).  Biological  oxidations 
including  a demonstration  by  means  of  the  dropping  mercury  elec- 
trode of  the  relation  of  reduction  intensity  and  oxygen  tension  to  the 
rate  of  oxygen  consumption  by  cells. 

The  oxygen  tension  may  vary  over  a wide  range  without  affecting 
the  oxygen  consumption  rate  of  respiring  cells  (Tang)1).  This  fact 
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is  usually  attributed  to  the  rapid  oxidation  of  iron  catalysts,  even  at 
relatively  low  oxygen  tensions  (Warburg-Kubowitz)2).  Assuming 
saturation  with  substrate,  the  rate  of  oxygen  consumption  becomes  then 
largely  a function  of  substrate  activation. 

Another  interpretation  is  possible  in  the  light  of  present  knowledge. 
It  may  be  assumed  that  substrate  is  oxidized  by  the  oxidized  form  of 
an  enzyme  which  in  turn  reduces  members  of  a series  of  compounds  of 
sufficiently  high  oxidation-reduction  potential  (Clark)3).  Finally  the 
end  of  the  series  is  marked  by  the  oxidation  by  oxygen.  The  “ activation 
of  substrate  ” is  thus  determined  by  the  free  energy  relation  and  velocitv 
constants  of  the  series  of  reactant  oxidation-reduction  systems.  It  will 
precede  to  the  degree  permitted  by  the  reoxidation  of  the  intermediarv 
members  of  the  chain  which  are  all  dependent  on  the  reoxidation  of  the 
final  link,  e.  g.  indophenol  oxidase  by  oxygen. 

It  will  be  demonstrated  that  cells  use  the  oxygen  in  solution  at  a 
uniform  rate  in  spite  of  a diminishing  oxygen  tension  and  at  the  same 
time  the  oxidation-reduction  potential  becomes  more  negative.  The 
change  in  oxidation-reduction  potential  bears  a definite  relationship  to 
the  oxygen  tension.  It  seems  probable  that  the  increase  in  concentration 
of  reductant  serves  the  purpose  of  maintaining  the  oxygen  consumption 
rate  uniform. 

The  theory  that  the  rate  of  oxygen  consumption  is  really  dependent 
on  the  degree  of  oxygen  consumption  is  really  dependent  on  the  degree 
of  reduction  of  the  catalysts  which  in  turn  is  dependent  on  the  oxygen 
tension  is  also  tested  as  follows  : — Cells  consuming  the  oxygen  from 
fluid  in  which  they  are  suspended  have  their  oxygen  consumption  rate 
markedly  accelerated  when  oxyhaemoglobin  is  present  in  the  solution. 
It  seems  logical  to  assume  that  this  acceleration  occurs  because  the 
concentration  of  reductant  has  increased  as  the  oxygen  tension  diminished 
but  that  the  reserve  of  oxygen  in  combination  with  the  haemoglobin 
results  in  an  accelerated  oxygen  utilization.  I can  confirm  the  obser- 
vation of  Neumann 4)  and  Emödi  and  Sarkamy0)  that  the  Qo2  of  yeast 
cells  determined  by  haemoglobin  reduction  is  greater  than  Qo,  by 
Barer  oft- Warburg  technique.  From  my  experiment  it  does  not  appear 
that  haemoglobin  accelerates  oxygen  consumption  through  any  catalytic 
action  because  the  Qo2  determined  by  Bar  croft- Warburg  method  is  not 
increased  bv  haemoglobin.  The  increased  oxygen  consumption  in  the 
presence  of  haemoglobin  only  occurs  when  there  is  a diminished  oxygen 
tension  accompanied  by  a decreased  oxidation-reduction  potential. 

Some  of  the  methods  that  have  been  used  in  connection  with  this 
work  will  be  demonstrated.  The  oxygen  consumption  rate  of  cell 
suspensions  will  he  shown  by  the  use  of  the  dropping  mercury  of 
Heyrovsky6).  This  method  is  a simplification  of  the  polaro  graphic  method 
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of  determining  oxygen  and  was  reported  by  Baumberger  and  Muller 7) 
in  1935.  Oxygen  is  reduced  electrochemically  on  the  dropping  mercury 
cathode  and  the  resulting  current  flow  actuates  a galvanometer.  The 
deflections  of  the  galvanometer  are  linear  with  oxygen  concentration 
and  if  plotted  against  time  or  photographically  recorded  on  a revolving 
drum  give  a slope  which  shows  the  uniformity  in  the  rate  of  oxygen 
consumption.  This  experiment  can  be  repeated  over  and  over  on  the 
same  cell  suspension  if  it  is  shaken  with  oxygen  between  determinations 
as  the  oxygen  in  solution  is  used  up.  The  change  in  oxidation-reduction 
potential  is  demonstrated  by  using  the  dropping  mercury  electrode  as  an 
indicator  electrode8).  Connected  to  a vacuum  tube  galvanometer  the 
electrode  automatically  follows  the  change  in  oxidation-reduction 
potential  of  the  cell  suspensions  as  the  oxygen  is  consumed.  It  is  seen 
that  the  oxidation-reduction  potential  gradually  falls  but  drops  sharply 
only  after  the  oxygen  tension  has  been  considerably  reduced.  Shaking 
the  cell  suspension  leads  to  a rise  in  potential  due  to  the  reoxidation 
of  the  catalysts  by  oxygen.  The  fact  that  the  decrease  in  oxidation- 
reduction  potential  is  due  to  the  accumulating  of  some  product  of 
reduction  is  shown  by  polarograms  in  which  this  reductant  is  reoxidized 
on  the  dropping  mercury  anode. 

The  methods  demonstrated  permit  the  study  of  cellular  respiration 
in  situations  which  are  closely  similar  to  the  conditions  of  cells  in 
tissues  where  the  limitation  in  the  number  of  open  capillaries  leads  to 
a low  oxygen  tension. 

The  theory  is  proposed  that  at  decreased  oxygen  tensions  the  oxygen 
consumption  of  cells  is  kept  constant  because  of  an  increase  in  the 
concentration  of  some  reductant. 

*)  Tang,  P.  S.  (1933)  Quarterly  Rev.  Biol.  8,  260.  2)  Warburg,  O.  and  Kubowitz,  F.  (1929)  Biocb.  Zeit. 

214,  5.  3)  Clark,  W.  M.  (1938)  Journal  Applied  Physics,  9,  97.  4)  Neumann,  G.  (1935).  Bioch.  Zeit.  281,  181. 
°)  Emödi,  G.  and  Sarkamy,  E.  (1937).  Bioch.  Zeit.  290,  71.  6)  Heyrovsky,  J.  (1936)  in  Böttger’s  Physikalische 
Methoden,  II,  Akad.  Verlag,  Geo.  Leipzig.  7)  Baumberger,  J.  P.  and  Muller,  O.  H.  (1935).  Meeting  Western 
Soc.  Nat.,  Stanford  University.  8)  Muller,  O.  H.  and  J.  P.  Baumberger  (1937).  Trans.  Electrochemical  Soc. 
71,  169  and  181. 

Demole,  Y.  (Bâle).  Action  curarisante  de  la  Vitamine  Bx. 

L’injection  intraveineuse  de  Vitamine  Bj  (Aneurine),  à dose  de 
0,2  g/kg  au  rat,  provoque  une  parésie,  une  hypotonie,  et  une  paralysie 
respiratoire.  Le  cœur  survit  plusieurs  minutes. 

Après  injection  de  1,5  g/kg  de  Vitamine  Bx  dans  le  sac  lymphatique 
de  la  grenouille,  on  constate  l’apparition  d’une  parésie,  puis  d’une 
paralysie  générale,  qui  s’étend  enfin  aux  muscles  respiratoires.  Les 
nerfs  moteurs  ont  perdu  leur  excitabilité  alors  que  les  muscles  restent 
excitables  directement.  Sur  les  membres  ligaturés  en  ménageant  les 
nerfs,  l’excitabilité  nerveuse  et  musculaire  demeure  intacte. 
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Ebbecke,  U.  (Bonn).  Über  die  funktionelle  Entstehung  und  Bedeutung 
der  Muskel  quer  Streifung  mit  Demonstration  von  Modellversuchen 
am  Kautschuk. 

Kautschuk  wird  durch  Dehnung  doppelbrechend  und  kontraktil 
mit  fibrillärer  Feinstruktur.  Vordehnung  (Reckung)  steigert  den  Grad 
der  Doppelbrechung  und  Kontraktilität.  Bei  isotonischer  oder  isometri- 
scher thermischer  Verkürzung  erfährt  die  Doppelbrechung  des  Kaut- 
schuks eine  negative  Schwankung.  Lässt  man  an  einem  Kautschukband 
gereckte  und  ungereckte  Abschnitte  miteinander  abwechseln,  was  durch 
einfache  mechanische  Hilfsmittel  möglich  ist,  so  erhält  man  abwechselnd 
stark  verkürzungsfähige  und  wenig  verkürzungsfäbige,  aber  dehnbarere 
Schichten  und  zugleich  anisotrope  und  isotrope  (genauer  schwach  aniso- 
trope) Q-  und  J-schichten.  Auch  beim  Muskel  ist  die  fibrilläre  Struktur 
und  Kontraktilität  die  Folge  einer  Parallelausrichtung  der  langen  (Myo- 
sin-) Fadenmoleküle  durch  Dehnung  (Knochenzug  und  Antagonisten- 
zug), die  Kontraktion  eine  Folge  der  bei  freierer  Beweglichkeit  der 
Moleküle  eintretenden  Umlagerung  und  grösseren  Unordnung,  wie  sie 
thermisch  oder  durch  andere  Mittel  bewirkt  wird.  Die  dem  Kautschuk- 
modell äusserlich  ähnliche  Querstreifung  des  Muskels  ist  ebenfalls  Aus- 
druck verschiedener  Spannungszustände,  verursacht  durch  die  Z-schei- 
ben,  die  wie  kleinste  fixierende  Sebnenscheiben  zwischengeschaltet  sind. 
Wie  an  dem  stark  vergrössernden  Kautschukmodell  zu  sehen  ist,  wirken 
die  J-schichten  wie  eingeschaltete  elastische  Federn  als  Stossdämpfer 
bei  raschen  aktiven  oder  passiven  Bewegungen.  Die  im  Ruhezustand  des 
Muskels  gespannt  gehaltenen  Myofibrillen  sind  also  analog  den  Kaut- 
schukfibrillen die  elastischen  (viskös-elastischen)  und  kontraktilen  Mikro- 
strukturen (submikroskopische  Maschinen),  die  nach  den  auch  für  die 
Kautschukfibrillen  geltenden  Gesetzmässigkeiten  durch  die  lebende  Mus- 
kelfaser mit  ihrem  Stoff-  und  Wärmen- echsel  betätigt  werden. 

Ercoli,  Nicolö  (Padova).  I fattori  chimici  e chimico-fisici  del-l’osteo- 
tropismo  farmacoiogico. 

L’A.  da  alcuni  anni  studia  sistematicamente  il  problema  deh  osteo- 
tropismo  farmacoiogico  di  cui  interesse  è evidente  e per  la  preparazione 
di  farmaci  che  possono  esplicare  una  determinata  azione  terapeutica  sul 
tessuto  considerato  e per  la  conoscenza  dei  fenomeni  delhorganotropismo. 
Qui  si  darà,  nel  modo  piü  semplice  e rapido,  la  dimostrazione  sperimen- 
tale  di  alcuni  dei  principali  fattori  che  intervengono  nella  fissazione  eletti- 
va  dei  farmaci  nel  tessuto  osseo.  (In  questa  dimostrazione  viene  trattata 
la  fissazione  di  farmaci  nella  sostanza  fondamentale  : per  evidenti  ragioni 
pratiche  non  è possibile  affrontare  il  problema  della  fissazione  nella  cellu- 
la  ossea.) 

I fattori  principali  che  verranno  considerati  sono  i seguenti: 
a)  carattere  elettronegativo  del  farmaco  fissato; 
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b)  possibilité  ehe  ha  tale  farmaco  di  dare  composti  poco  solubili  col  calcio  ; 

c)  grado  di  diffusione  del  farmaco. 

I.  Dimostrazione  che  da  una  soluzione  di  blu  di  metilene  e di  aliza- 
rina  solfonata  la  polvere  d’osso  fissa  solamente  il  colorante  elettronega- 
tivo:  infatti,  la  soluzione  che  era  di  un  colorito  rosso  cupo,  trattata  con 
polvere  d’ossa.  diviene  azzurra.  mentre  la  polvere  d’osso  si  colora  in  rosso. 

II.  Dimostrazione  che  il  carattere  di  elettronegatività.  pur  essendo 
sufficiente  per  determinare  in  vitro  la  fissazione,  non  è sufficiente  per 
dare  una  colorazione  durevole  in  vivo  se  non  interviene  anche  il  fattore 
„ scarsa  solubilité  del  composto  di  Ca”  che  il  farmaco  puo  formare: 
infatti,  l’esperimento  precedente  puô  riuscire  anche  quando  si  impieghi 
il  rosso  tripan.  colorante  che  in  vivo  non  dé  quella  colorazione  permanen- 
te dell’osso  che  si  ottiene  coi  colori  alizarinici  e porfirinici. 

III.  Dimostrazione  che  occorre  un  grado  minimo  di  diffusibilité  del 
farmaco,  al  di  sotto  del  quale  la  fissazione  non  avviene  : infatti,  Fesperi- 
mento  precedente  riesce  anche  con  rosso-congo  ehe  tuttavia  in  vivo  non 
colora  le  ossa. 

IV.  Dimostrazione  ehe  nella  fissazione  degli  anioni  considerati  ed 
anche  di  altri  anioni  (fluoridrico,  ossalico,  idrossilico)  intervengono,  oltre 
a fenomeni  di  superficie,  anche  reazioni  chimiche.  Infatti,  ehe  fenomeni  di 
superficie  intervengano  è dimostrato  dall’andamento  delle  curve  ottenute  e 
ehe  intervengano  fenomeni  chimici  è dimostrato  dai  seguenti  esperimenti  : 

a)  ad  una  soluzione  gialla  di  alizarinsolfonato  di  sodio  (pH4)  aggiun- 
gendo  fosfato  tricalcico,  quest’ultimo  si  colora  intensamente  e irre- 
versibilmente  in  rosso,  per  formazione  di  una  lacca,  mentre  la 
soluzione  rimane  gialla; 

b)  una  soluzione  neutra  di  NaF  viene  agitata  con  fosfato  tricalcico  : nel 
filtrato  si  mette  in  evidenza  uno  spostamento  di  pH  verso  la  zona 
alcalina  e un  aumento  nella  concentrazione  di  anioni  fosforici1)  ; 

c)  in  una  soluzione  N/200  di  NaOH  (cc.  200)  l’aggiunta  di  fosfato  tri- 
calcico (gr.  20)  détermina  diminuzione  di  pH  al  di  sotto  del  limite 
di  viraggio  della  fenolftaleina,  contemporaneamente  si  ha  passaggio 
in  soluzione  di  anioni  fosforici. 

V.  Dimostrazione  ehe  quanto  si  è esposto  immediatamente  qui 
sopra  avviene  anche  nell’osso  in  toto  : infatti,  facendo  circolare  nel 
femore  isolato  di  cane  una  soluzione  alcalina  è possibile  dimostrare  una 
netta  diminuzione  del  pH  del  liquido  ehe  si  raccoglie  dai  fori  nutritizi. 
Con  questo  ultimo  esperimento  si  afferma  anche  Fazione  tampone  della 
sostanza  fondamentale  delle  ossa  non  solo  di  fronte  ai  cationi  idrogenici 
(il  che  era  noto)  ma  anche  di  fronte  agli  anioni  idrossilici. 

1)  Con  NaCl  non  si  hanno  questi  fenomeni;  altra  conferma  di  quanto  si  c detto  sulTinfluenza  della  solu- 
bilité del  sale  di  Ca. 

Ercoli,  N.  L’osteotropismo  farmacologico.  I.  Considerazioni  critiche  e piano  delle  ricerche.  Bollettino 
Soc.  Ital.  Biol  Sperim.  1938  (in  corso  di  stampa).  II.  Ricerche  in  vitro  con  sostanze  coloranti  svariate. 
III.  Ricerche  in  vitro  con  1' alizarin  3.  sulfonato  di  sodio.  (Atti  del  Congresso  Nazionale  della  Soc.  Ital. 
Biol.  Sperim.  aprile  1938).  Sull'azione  tampone  dei  componenti  inorganici  dell'osso.  (Ibidem) 
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Gemelli,  A.  (Milano).  I metodi  dell’analisi  elettroacustica  del  lin- 
guaggio.  — cf.  Kongressbericht  I,  p.  58. 

Hammouda,  M.  and  Wilson,  W.  H.  (Cairo).  Respiratory  accelerator 
fibres  of  the  vagus. 

The  authors  during  the  past  6 years  have  described  observations 
from  which  they  draw  the  conclusions,  that  the  accelerated  breathing 
accompanying  deflation  of  the  lungs  is  due  to  stimulation  of  nerve 
endings  the  impulses  from  which  reach  the  respiratory  centre  through 
the  vagus  increasing  its  excitability  and  thus  augmenting  the  rate  of 
discharge.  They  regard  the  slowing  accompanying  vagotomy  as  due  to 
the  section  of  these  fibres. 

The  evidence  they  adduce  is  that  if  a point  on  the  vagus  be  cooled 
below  8°  C.  the  inflation  reflex  is  abolished  and  excitation  below  the 
conled  spot  causes  rapid  breathing  in  place  of  inhibition.  While  excita- 
tion of  the  sup.  laryngeal,  which  normally  like  the  vagus  causes  inhibi- 
tion, similarly  cooled  causes  no  change  in  the  rate  of  the  rhythm. 

Adrian  (1933)  and  Hillenbrand  and  Boyd  (1936)  believe  that  the 
present  writers’  results  can  be  explained  without  assuming  the  presence 
of  other  fibres  than  the  inhibitory  in  the  vagus  from  the  lungs.  Using 
different  methods  of  cutting  short  inspiration  they  find  an  increased  rate 
of  breathing;  they  conclude  that  the  increase  in  rate  is  related  to  the 
decrease  in  depth.  They  support  Head's  view  of  the  cause  of  vagotomy 
slowing,  namely  that  the  exaggerated  depth  and  duration  of  the  inspira- 
tory discharge  exhausts  the  centre,  a prolonged  expiratory  recovery 
period  delaying  the  appearance  of  the  next  inspiration. 

Adrian  explains  the  reflex  acceleration  with  deflation  as  due  to  the 
diminution  of  a tonic  inhibitory  state.  Hillenbrand  and  Boyd  explain 
the  increased  rate  as  related  to  the  decreased  depth  of  inspiration  which 
they  also  consider  the  cause  of  the  accelerated  rhythm  from  excitation  of 
the  cooled  vagus. 

In  regard  to  the  view  expressed  by  the  above  authors  as  to  the  cause 
of  the  increased  rate  of  deflation:  (a)  Adrian's  suggestion  of  decreased 
inhibitory  tone  is  negatived  by  the  fact  (our  figures  5 and  6,  1935)  that 
blocking  by  cold  of  the  inhibitory  fibres  abolishes  the  normal  inhibitory 
inflation  reflex  but  leaves  the  deflation  reflex  unaffected  nor,  except  very 
rarely,  does  differential  cooling  lead  to  an  increased  rate  of  rhythm  as 
should  occur  if  an  inhibitory  tone  were  diminished.  ( b ) Hillenbrand  and 
Boyd's  explanation  is  negatived  by  measurement  of  ventilation.  If  their 
view  were  correct,  the  ventilation  per  minute  should  a priori  not  change. 
The  authors,  however,  find  that  in  both  deflation  and  excitation  (of  the 
cooled  vagus)  the  ventilation  is  always  greatly  increased:  implying  that 
there  is  no  relation  between  the  rate  and  the  depth.  In  regard  to  the 
view  that  the  vagotomy  effect  is  explainable  on  Head's  hypothesis,  the 
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authors  have  shown  that  there  is  no  relation  between  the  depth  of  inspira- 
tion and  the  duration  of  the  expiratory  pause.  Also  that  on  cooling  both 
vagi  to  8°  C.  while  the  depth  increases  the  rate  undergoes  no  sudden 
change.  Whereas  when  the  cooling  approaches  0°  C.  when  all  the  fibres 
are  blocked  the  slow  breathing  of  vagotomy  is  established. 

Brookhart,  Stephenson  and  Gesell  (1937)  suggest  that  the  augmentor 
effect  of  exciting  a cooled  vagus  is  due  to  the  presence  in  the  vagus  of 
sensory  fibres  and  is  comparable  to  the  respiratory  response  to  excitation 
of  a sensory  nerve.  In  regard  to  this  the  authors  show  (a)  that  the 
respiratory  response  to  sciatic  stimulation  is  absent  in  the  decerebrate 
animal  the  vagus  effect  remaining  (b)  that  cooling  of  the  sciatic  below 
8°  C.  abolishes  the  sciatic  response  to  excitation  below  the  cooled  spot. 

Contrary  to  Gesell  et  al.  the  authors  find  that  the  reversal  of  the 
inflation  reflex  with  the  vagus  at  8°  C is  not  a blood  pressure  reflex. 

Hillenbrand  and  Boyd  criticise  the  authors  use  of  continuous  faradis- 
ation. The  authors,  however,  find  that,  although  with  excitation  of  the 
vagus  during  the  inspiratory  phase  alone  there  is  only  a slight  increase 
in  rate,  excitation  during  the  expiratory  phase  causes  the  same  accelera- 
tion as  does  continuous  excitation,  stimulation  in  this  phase  in  the 
normal  nerve  causing  inhibition  or  slowing. 

The  writers  find  that  the  results  of  intermittent  excitation  of  the 
sup.  laryngeal  nerve  described  by  the  above  authors  Gesell  et  al  do  not 
occur  in  fully  anaesthetised  or  decerebrated  animals. 

The  authors  therefore  confirm  the  views  which  they  expressed  in 
former  papers  (1932,  1935  a and  b). 

Heymans,  C.  et  Bouckaert,  J.  J.  (Gand).  Action  de  l’acétyl-choline 
sur  les  chémorécepteurs  réflexogènes  du  ganglion  carotidien. 

Jansen,  B.  C.  P.  (Amsterdam).  Chemical  determination  of  Aneurin 
(=  Vitamin  B-,.). 

By  oxidation  of  aneurin  by  potassium  ferricyanide  in  alkaline 
solution  the  strongly  blue  fluorescent  thiochrome  is  obtained.  Under 
certain  precautions  this  transformation  is  quantitative. 

The  fluorescence  light  is  measured  by  a photo-electric  cell,  con- 
nected with  a galvanometer.  By  suitable  filters  only  the  fluorescence 
light  is  active.  So  the  quantity  of  aneurin  (+  Vitamin  Bj)  can  be  measur- 
ed in  terms  of  galvanometer  readings. 

Krauss,  S.  (Jerusalem).  Über  eine  bisher  nicht  berücksichtigte 
Funktion  des  Stäbchenapparates  im  Auge  (Zwischenmedienwahr- 
nehmung als  Hellfunktion  des  Stäbchenapparates). 
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Luyet,  Basile  J.  (Saint  Louis,  Mo.).  Studies  on  the  vitality  of 
vitrified  protoplasm. 

Colloidal  substances  containing  from  about  40  to  90  percent  water 
can  be  vitrified,  that  is,  they  can  assume  the  properties  of  glass  (hard- 
ness, fragility),  without  acquiring  a crystalline  structure,  when  they  are 
cooled  rapidly,  in  very  thin  layers,  at  a temperature  of  about  — 190°  C. 
Protoplasm  can  be  treated  in  the  same  manner.  In  general,  protoplasmic 
layers,  a fraction  of  a mm.  thick,  take  the  vitreous  state  if  they  contain 
less  than  50  percent  water,  while  for  increasing  water  contents,  the 
vitrifiable  thickness  decreases  rapidly  and  is  of  the  order  of  a micron 
for  protoplasm  containing  90  percent  moisture.  Living  tissues  which 
can  be  obtained  in  thin  layers,  or  which  can  be  dehydrated  enough  to 
be  vitrified,  were  tested  for  their  vitality  after  vitrification,  a more 
complete  study  having  been  made  of  epidermal  plant  cells.  It  was  found 
that  cells  partially  dehydrated  by  plasmolysis  and  vitrified,  were  alive 
when  brought  back  to  room  temperature,  provided  the  temperature  bad 
been  raised  rapidly  enough  (from  — 190°  to  +20°)  to  avoid  crystallization 
during  devitrification.  It  was  ascertained,  by  direct  observation  with 
polarized  light,  that  the  surviving  cells  had  been  in  an  isotropic,  amor- 
phous state,  at  low  temperatures,  and  that  the  dead  cells  had  been  frozen, 
i.  e.  had  crystallized.  The  vitality  of  the  cells  was  judged  by  their 
plasmolisability  and  their  stainabilitv  by  vital  dyes.  The  survival  of  vitri- 
fied cells  is  thought  to  be  due  to  a binding  of  protoplasmic  water  in  the 
increasingly  viscous  material,  during  the  rapid  cooling:  water  thus  bound 
can  not  freeze  and  the  lowering  of  the  temperature  is  rendered  harmless. 

Demonstration  of  vitrification  of  colloids  and  of  entire  leaves,  as 
described  in  the  paper. 

Millikan,  G.  A.  (Cambridge,  England).  Instantaneous  oxygen  con- 
sumption of  muscle.  — cf.  p.  190. 

v.  Muralt,  Alexander,  gemeinsam  mit  Lotmar,  W.  und  M ilbrandt. 
W.  (Bern).  Physikalisch -chemische  Messungen  an  Nervenextrak- 
ten.  Nachweis  einer  Aktionssuhstanz  der  Nervenerregung. 

Um  die  Zustandsänderung  zu  fixieren,  die  sich  am  Sitz  der  Er- 
regung in  einem  peripheren  Nerven  ausbildet,  werden  Nerven,  während 
der  Reizung  oder  im  Zustand  des  An-  oder  Kat-elektrotonus  in  flüssige 
Luft  getaucht.  Bei  einer  Reizung  mit  100  Reizen  pro  Sekunde  und 
einer  Eintauchgeschwindigkeit  von  1 m pro  Sekunde  können  durch 
dieses  Verfahren  auf  einem  Nerven  von  10  cm  Länge  10  Erregungs- 
wellen festgefroren  werden.  Über  die  elektrische  Reizung  überlagert 
sich  der  Reiz,  den  die  flüssige  Luft  ausübt.  Dieser  Reiz  kann  durch 
Anelektrotonus  während  des  Eintauchens  unwirksam  gemacht  werden, 
bei  Katelektrotonus  entfaltet  er  seine  volle  Wirksamkeit.  Die  Nerven 
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werden  im  hartgefrorenen  Zustand  zerpulvert  und  in  fester  Kohlen- 
säure zu  einem  feinen  Staub  zerrieben.  Dieser  Staub  wird  mit  Ringer- 
lösung oder  Ringer-Eserinlösung  oder  Alkohol- Salzsäure  extrahiert.  Es 
wird  gleichzeitig  je  ein  linker  und  ein  rechter  Nerv,  der  eine  mit  (A),  der 
andere  ohne  (B)  Reizung  verarbeitet.  (Demontration  des  Verfahrens.) 

1.  Ringer-Eserin-Extrakt.  Dieser  Extrakt  wird  nach  Filtration  am 
sensibilisierten  Blutegelpräparat  geprüft.  Der  Unterschied  in  der  Wirk- 
samkeit zwischen  Extrakt  A und  B wird  demonstriert.  Die  Argumente 
dafür,  dass  es  sich  nicht  um  Acetylcholin  handelt,  werden  diskutiert. 

2.  Ringer-Extrakt.  Die  Anwesenheit  einer  oberflächen-aktiven  Substanz 
wird  durch  Randwinkelmessungen  gezeigt.  Der  Unterschied  zwischen 
den  Randwinkeln  eines  Paraffintropfens  auf  Extrakt  A und  B wird 
vorgeführt  und  diskutiert.  3.  Alkohol- Salzsäure-Extrakt.  Die  polaro- 
graphische  Analyse  der  Extrakte  A und  B wird  demonstriert.  Der 
Unterschied  im  Polarogramm  zwischen  A und  B,  der  vor  allem  in  der 
Unterdrückung  eines  Sauerstoffmaximums  besteht,  wird  diskutiert. 

Aus  den  demonstrierten  und  anderen  Versuchen  wird  die  Fol- 
gerung gezogen,  dass  die  Nervenerregung  mit  der  Bildung  einer  oder 
mehrerer  Aktionssubstanzen  verbunden  ist,  die  durch  das  Verfahren 
der  Festfrierung  der  Erregungswelle  in  flüssiger  Luft  und  durch  die 
nachträgliche  Zerstörung  der  Zellstruktur  frei  und  der  Untersuchung 
zugänglich  gemacht  werden  können.  Die  kurze  Zeitdauer  des  Aktions- 
stromes, die  von  ELausser  durchgeführten  Messungen  der  elektrischen 
Beweglichkeit  des  Cholin-Armes  im  Sphingomyelin  und  der  geringe 
Energie-Umsatz  beim  Erregungsvorgang  machen  es  wahrscheinlich, 
dass  es  sich  nicht  um  die  Neubildung  einer  Aktionssubstanz  handeln 
kann.  Es  ist  vielmehr  eine  elektrische  Zustandsänderung  der  Nerven- 
lipoide  der  primäre  Prozess,  der  durch  das  Verfahren  des  Ausfrierens 
fixiert  wird.  Besonders  bei  Ablösung  der  Lipoide  vom  Eiweisskomplex 
wird  diese  Zustandsänderung  auch  noch  im  Extrakt  erhalten.  Sie  wird  für 
die  bisher  messbar  gewordenen  Unterschiede  zwischen  A und  B zur  Er- 
klärung herangezogen.  Die  aus  den  Versuchen  zu  ziehenden  Folgerungen 
für  den  Ablauf  des  Erregungsvorganges  im  Nerven  werden  diskutiert. 

Noyons,  A.  K.  M.  (Utrecht).  Stoffwechselbestimmungen  mittels  des 
thermischen  Diaferometers:  a)  beim  Menschen;  b)  beim  Herz- 
Lungen-Präparat;  c)  bei  Kaltblütern;  d)  bei  Geweben. 

Scheinfinkel,  N.  (Bern).  Apparatur  zur  Untersuchung  der  Dyna- 
mik und  des  gleichzeitigen  Sauerstoffverbrauches  des  Frosch- 
herzens mit  Hilfe  der  Differential-Photozelle. 

Die  Anordnung  gestattet  eine  quantitative  Bestimmung  der  Be- 
ziehungen zwischen  der  Arbeitsleistung  des  Froschherzens  und  den  ein- 
zelnen mechanischen  Variablen,  ausserdem  die  Festlegung  der  quan- 
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titativen  Beziehung  zwischen  dem  Sauerstoffverbrauch  und  der  ge- 
leisteten Arbeit  sowie  den  einzelnen  das  Arbeitsprodukt  bildenden 
Faktoren.  Ferner  gewährt  sie  einen  Einblick  in  das  chemische  Geschehen 
im  Herzmuskel.  Die  Apparatur  wurde  ausgearbeitet,  um  zu  prüfen, 
ob  die  Volumänderung  des  Herzens  und  die  Entwicklung  der  intra- 
kardialen Spannung,  diese  beiden  nicht  bloss  in  ihrem  Wesen,  sondern 
auch  in  ihrer  Beeinflussung  durch  mechanische  Momente  so  verschiede- 
nen mechanischen  Grundfunktionen  des  Herzens,  auch  durch  zwei  völlig 
voneinander  verschiedene  und  getrennt  verlaufende  chemische  Prozesse 
geregelt  werden,  oder  ob  ihnen  ein  und  dasselbe  chemische  Geschehen 
zugrunde  liege  und  die  daraus  stammende  chemische  Energie  je  nach 
den  Bedingungen  bald  in  die  eine,  bald  in  die  andere  Komponente 
der  mechanischen  Herzarbeit  umgewandelt  werde. 

Mit  Hilfe  dieser  Apparatur  kann  auch  der  Einfluss  der  Ernährung 
und  die  Wirkung  pharmakologischer  Stoffe  und  Hormone  auf  die 
mechanische  Leistung  und  den  Stoffwechsel  des  Herzens  untersucht 
werden' 

Die  Anordnung  besteht  zunächst  aus  einem  kleinen,  an  die  Syme's 
Herzkanüle  erinnernden,  zylindrischen  Gefäss  von  etwa  4 cm3  Fassungs- 
vermögen, welches  etwa  zur  Hälfte  mit  Blutlösung  gefüllt  wird  und 
unten  einen  kurzen  durchbohrten  Ansatz  trägt,  welcher  mit  dem  Herzen 
verbunden  ist,  aber  erst  unter  Zwischenschaltung  der  einen  Hälfte  der 
zur  Bestimmung  des  Sauerstoffverbrauches  dienenden  Doppelkammer 
von  2,5  mm  Dicke.  Die  andere  Hälfte  der  Doppelkammer,  die  mit  dem 
Herzen  nicht  kommuniziert,  wird  im  Beginne  des  Versuches  mit  der 
gleichen  maximal  mit  Sauerstoff  gesättigten  Blutlösung  gefüllt  wie  das 
Herz,  die  mit  dem  Herzen  in  Verbindung  stehende  andere  Kammer  und 
das  oben  erwähnte  zylindrische  Gefäss.  Die  Doppelkammer  steht  dicht 
vor  der  Differential- Photozelle  (Sperrschicht).  Der  Sauerstoffverbrauch 
des  Herzens  wird  nach  dem  Kramer’schen  Prinzip  bestimmt.  Die  An- 
wendung des  Differentialprinzips  macht  das  Arbeiten  von  den  Schwan- 
kungen der  Intensität  der  Lichtquelle  praktisch  unabhängig.  Zur  I n- 
tersuchung  der  Dynamik  des  Herzens  ist  das  oben  erwähnte,  zur  Hälfte 
mit  Blutlösung  gefüllte  zylindrische  Gefäss  luftdicht  an  ein  System  an- 
geschlossen, welches  einen  geschlossenen  Kreislauf  darstellt  und  die 
Tätigkeit  des  Herzens  mechanisch  reguliert.  Die  Blutlösung  im  Ge- 
fäss und  das  Wasser  im  angeschlossenen  System  sind  durch  eine  sehr 
dünne,  lose,  sackförmige  Gummimembran  voneinander  getrennt,  welche 
jeder  durch  die  Herztätigkeit  hervorgerufenen  Bewegung  der  Blut- 
lösung folgt,  ohne  dass  dabei  ihre  Spannung  wesentlich  verändert  ward. 
Das  System  des  geschlossenen  Kreislaufes  gestaltet  sich  folgender- 
massen.  Aus  dem  Sammelgefäss  strömt  die  Flüssigkeit  zur  oberen,  von 
der  Blutlösung  durch  die  Membran  abgetrennten  Hälfte  des  zylin- 
drischen Gefässes  und  aus  dieser  wiederum  zum  Sammelgefäss  zurück. 
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Zwei  Ventile  — arterielles  und  venöses  — garantieren  die  Stromrichtung. 
Zwischen  Sammelgefäss  und  venösem  Ventil  ist  ein  System  von  kapil- 
laren Glasröhren  eingeschaltet  zur  Regulierung  der  venösen  Zufluss- 
geschwindigkeit. Die  Druck-  und  Volumschwankungen  lassen  sich 
getrennt  optisch  registrieren  und  aus  den  auf  diese  Weise  erhaltenen 
Kurven  die  Herzarbeit  rechnerisch  ermitteln.  Man  kann  auch  die  Arbeit 
des  Herzens  direkt  als  eine  geschlossene,  eine  Fläche  umgrenzende 
Kurve,  das  sogenannte  Arbeitsdiagramm,  nach  dem  Prinzip  des  Frank ' 
sehen  Herzindikators  aufzeichnen.  Die  mechanischen  "V  ariablen.  w ie 
der  Anfangs-  und  Uberlastungsdruck,  sowie  die  Füllungsgeschwindig- 
keit des  Herzens  lassen  sich  getrennt  quantitativ  variieren. 

Schütz,  F.  (London).  Adsorption  on  foams,  “ critical-foam-tempe- 
rature ” and  “ foam-time 

Since  substances  which  are  surface-active  are  frequently  pharma- 
cologically potent  ( Michaelis  and  Rona)  one  may  expect  surface- 
active  substances  to  be  important  in  vivo. 

It  occurred  to  me  that  the  adsorptive-capacity  of  the  w ide  surface 
area  of  foams  might  by  utilised  for  the  concentration  of  potent  sub- 
stances. Before  applying  the  phenomenon  to  this  end  I studied  the 
physical  and  physicochemical  basis  of  frothing,  by  means  of  a simple 
technique  speeiallv  devised  for  the  purpose.  It  has  been  shown  that 
the  various  fractions  of  a foam  may  yield  different  and  distinct  surface- 
active  substances.  Thus,  from  a solution  of  sodium  cholate,  Bader  and 
Schütz  obtained  a foam-fraction  which  yielded  crystals  of  pure  cholic 
acid.  In  this  process  which  might  be  called  “ Electrolytic  Adsorption 
the  acid  ion,  which  is  more  surface-active  than  the  sodium  ion,  is  more 
readily  adsorbed  on  the  foam.  When  measurements  were  made  of  the 
temperature  at  which  foam  was  adiabatically  produced  from  a liquid 
this  temperature  was  always  observed  to  be  higher  than  that  of  the 
liquid  itself  ( Mann  and  Schütz).  On  theoretical  grounds,  based  on  the 
Gibbs-thermodynamic-potential,  we  predicted  that  this  difference  in 
temperature  between  foam  and  liquid  (for  capillary-active  substances) 
would  always  be  greater  with  dilute  solutions  than  for  those  of  higher 
concentration.  This  was  verified  later  by  experiment.  This  fact,  there- 
fore, might  afford  a simple  and  rapid  method  of  determining  the  appro- 
ximate strength  of  solutions  of  a capillary-active  substance.  Further- 
more, by  le  Chatelier's  principle  and  the  temperature  effect,  one  would 
expect  frothing  to  become  more  and  more  difficult  w ith  rise  of  tempera- 
ture, and  eventually  to  reach  a point  where  foam  could  no  longer  he 
produced.  For  dilute  solutions  there  exists,  in  fact,  a characteristic 
and  constant  temperature  at  which  foam  just  fails  to  be  formed.  These 
temperatures  might  be  called  “ critical  foam  temperature  ” (C.F.T.)  of 
the  substance  under  consideration.  Salts  of  bile-acids  have  the  C.F.T. 
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at  36°  C (ca);  saponin  75°  C (ca).  I found,  moreover,  that  mixtures 
of  substances  of  different  C.F.T’s  could  be  fractionated  by  frothing 
them  at  temperatures  intermediate  between  the  C.F.T’s  of  their  com- 
ponents. Separately,  I studied  another  characteristic  of  foams,  namely, 
the  time  elapsing  between  the  formation  and  bursting  of  the  foam- 
bubbles.  In  my  method  I employed  a device  by  means  of  which  a 
given  volume  of  gas  under  standard  and  uniform  conditions  of  tem- 
perature, pressure  and  velocity,  was  automatically  delivered  into  a 
known  volume  of  the  liquid  under  examination.  The  distance  from  the 
end  of  capillary-tube  delivery  the  gas  and  the  surface  of  liquid  was 
always  constant.  Thus  “ standard-foams  ” were  produced  of  which 
the  stability-times  varied  from  liquid  to  liquid.  I call  the  time  taken 
for  this  standard  quantity  of  foam  to  disperse,  the  “ foam-time  ”. 
I have  been  able  to  determine  the  foam-times  of  a series  of  methyl- 
celluloses  which  Prof.  Signer  of  Bern  kindly  supplied,  and  which  differed 
from  one  another  only  in  molecular  weights.  The  figures  obtained  showr 
that  the  higher  the  molecular  weight,  the  greater  the  value  of  the 
foam-time. 

In  other  words,  foam  time,  w hich  is  a measure  of  the  foam  resisting 
property  of  a solution,  bears  a relationship  to  the  molecular  weight  of 
the  dissolved  substance.  In  collaboration  with  Signer,  we  were  able 
by  my  method,  to  effect  a rapid  separation  of  the  methyl  celluloses 
of  different  molecular  weight,  since  by  the  phenomenon  of  frothing  the 
heavier  molecules  are  concentrated  on  the  foam  surfaces,  whilst  the 
lighter  molecules  remain  in  the  subnatant  liquid. 

Tchakhotine,  S.  (Paris).  Nouvelles  voies  dans  la  recherche  ex- 
périmentale de  physiologie  cellulaire. 

I.  Les  bases. 

La  cellule  — centre  des  phénomènes  vitaux. 

L’expérimentation  analytique  et  synthétique. 

La  macro-  et  la  microexpérimentation  cellulaire. 

Micro-lésions  et  enregistrement  des  résultats. 

Le  système  des  problèmes  à résoudre. 

II.  Les  moyens. 

La  micromanipulation  mécanique. 

La  microphotochirurgie, 

Micropuncture  ultraviolette, 

Lltramicropuncture  ultraviolette. 

La  microdissection  chimique. 

La  micro-instrumentation  en  général. 

La  « microclinique». 
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III.  Les  résultats. 

Expériences  du  domaine  de  la  Physiologie  de  la  forme  (Morphogenèse)  : 
Problème  de  la  Parthénogénèse,  par  les  rayons,  des  œufs  d’Oursins 
et  de  Pholades. 

Problème  du  mécanisme  de  la  division  cellulaire  avec  et  sans 
noyau  (œufs  d’Oursins)  et  action  des  rayons  sur  le  cytoplasme  et 
les  substances  nucléaires. 

Problème  de  la  régulation  dans  l'embryogénie  (œufs  d’Oursins  et 
de  Pholades)  après  destruction  des  parties  du  germe  (blastomères) 
par  les  rayons. 

Problème  de  la  Mutabilité  sous  l action  de  l irradiation  du  noyau 
(Protozoaires). 

Expériences  du  domaine  de  la  Physiologie  des  échanges  matériels 
(Métabolisme  cellulaire)  : 

Problème  de  la  Perméabilité  cellulaire,  étudiée  au  moyen  des  change- 
ments localisés  de  la  perméabilité  par  la  mieropuncture  ultrav  iolette 
(œufs  d’Oursins,  Champignons). 

Problème  de  l’Excrétion  cellulaire,  étudiée  sur  les  vacuoles  pul- 
satiles des  Infusoires. 

Problème  de  la  Respiration  cellulaire  et  du  rôle  du  noyau  dans 
celle-ci,  étudiée  sur  des  Protozoaires  et  les  Oeufs  marins,  dont  on 
mesure  la  respiration  sur  des  cellules  isolées. 

A.  Physiologie  cellulaire. 

I.  Appareillages: 

Micromanipulateur  mécanique  de  Tchakbotine. 
Mieropuncture  ultrav  iolette  de  Tchakbotine. 
Micro-compresseurs  (simple  et  universel). 

Micro-pipettes. 

Micro-clinique. 

Micro-fixateur. 

Ultramicropuncture  ultraviolette. 

Méthode  de  transport  des  œufs  marins  en  état 
de  vie  latente. 

II.  Expériences  : 

1°  Réaction  de  la  Paramécie  et  d’autres  Infusoires  à une  lésion  locabsée 
par  la  mieropuncture  ultraviolette. 

2°  Floculation  localisée  des  colloïdes  du  cytoplasme  par  mieropuncture 
ultraviolette  (amibes). 
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3°  Stimulation  parthénogénétique  de  l’œuf  d’Oursin  par  micropuncture 
ultraviolette. 

4°  Destruction  d’un  blastomère  de  l’œuf  de  la  Pholade  par  micro- 
puncture  ultraviolette  pour  des  recherches  de  mécanique  du  dé- 
veloppement. 

5°  Opération  sur  les  vacuoles  pulsatiles  de  la  Paramécie  par  micro- 
puncture  ultraviolette  («  crise  d’urémie  »). 

6°  Contraction  de  l’Euglène  par  la  micropuncture  ultraviolette  lo- 
calisée. 

7°  Mesure  de  la  respiration  d’une  cellule  isolée  (Paramécie). 

8°  Réaction  conditionnée  chez  le  Paramecium  (persistance  d’une  réac- 
tion de  fuite,  causée  par  micropuncture  ultraviolette  après  enlève- 
ment de  la  «barrière  ultraviolette»). 

9°  Changements  de  perméabilité  par  micropuncture  ultraviolette  chez 
des  cellules  d’un  Champignon  (Ascoidea  rubescens)  en  rapport  avec 
le  pH  du  milieu  et  les  changements  colloïdaux  dans  le  cytoplasme. 
10°  Microdissection  chimique  dans  l’œuf  d’Oursin,  causant  un  dés- 
équilibre du  métabolisme,  qui  aboutit  à une  dégénérescence  cancro- 
ïde  d’un  tissu  et  à une  prolifération  turbulente  et  atypique  des 
éléments  embryonnaires,  menant  à la  mort. 

B.  Méthodes  d’élevage  des  souris  au  laboratoire,  garantissant  un 
maximum  de  conditions  hygiéniques. 

Expériences  du  domaine  de  la  Physiologie  des  mécanismes  énergétiques 
(récepteurs,  transformateurs,  effecteurs)  : 

Problème  des  mouvements  cellulaires  (arrêt  du  mouvement  ami- 
boïde  par  la  micropuncture  ultraviolette  chez  les  Amibes,  épilation 
localisée  des  cils  vibratiles  chez  les  Infusoires). 

Problème  de  la  Contraction  cellulaire  (myonème  des  "V  orticelles, 
Euglènes,  Infusoires). 

Problème  des  récepteurs  cellulaires  (stigma  des  Euglènes,  sens 
tactile  et  sensibilité  différentiée  envers  les  rayons  selon  les  gradients 
axiaux  chez  les  Infusoires). 

Problème  des  Réactions  conditionnées  chez  les  cellules  isolées  (In- 
fusoires), base  d’une  «mémoire»  cellulaire. 

Trurnit,  H.  J.  (Kiel).  Eine  Methode  zur  dreidimensionalen  Registrie- 
rung und  Analyse  der  Bewegung  kleinerer  Tiere  ( Schlafrhythmen  ) . 

Tschermak-Seysenegg,  A.  (Prag).  Doppelspaltsystem  mit  Wellenlängen- 
konstanz für  Mischung  spektraler  Lichter. 

Diese  Neukonstruktion  wurde  nach  Angabe  von  A.  Tschermak- 
Seysenegg  durch  J.  J.  Fric  in  Prag  gebaut  und  gestattet  die  Gewinnung 
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von  Paaren  von  Spektrallichtern,  welche  bei  Änderung  der  Spaltbreite 
oder  Intensität  bzw.  des  Mischungsverhältnisses  ihre  mittlere  Wellen- 
länge streng  bewahren.  Dabei  ist  einerseits  der  Abstand  der  beiden 
Strahlungen  im  Spektrum,  andererseits  die  Spaltbreite  des  Einzelspaltes 
wie  die  Breitensumme  beider  Komponenten  in  weiten  Grenzen  bebebig 
und  stetig  abstufbar.  Dies  wird  dadurch  erreicht,  dass  die  Mittelbacke 
zwischen  beiden  Spalten  von  zwei  Schneiden  und  einer  keilförmigen 
Decklamelle  gebildet  wird  und  zunächst  die  Breite  der  Mittelbacke  wie 
jedes  Einzelspaltes  frei  und  unabhängig  variabel  ist.  Erst  nach  genau 
axialer  Einstellung  der  Mittelbacke  und  nach  Festlegen  einer  bestimmten 
Breite  an  Einsatz,  Einzelspalt  und  Spaltensumme  wird  eine  Kuppelung 
beider  Spalte  vorgenommen,  so  dass  jetzt  nur  mehr  das  Mischungs- 
verhältnis beliebig  und  stetig  abstufbar  ist.  Es  erscheint  also  die  Aufgabe 
von  Wechselvariation  zweier  Spalte  unter  Konstantbalten  von  Lage  und 
Abstandsgrösse  ihrer  Mitten  erfüllt. 

Das  Konstanthalten  der  mittleren  Wellenlänge  bei  \ ariation  der 
Spaltbreite  oder  Intensität  und  des  Mischungsverhältnisses  ist  speziell 
für  Lichter  aus  dem  mittleren  Spektrumbereiche  und  damit  für  die 
Prüfung  von  optischen  Gleichungen  bei  Veränderung  der  Lichtstärke 
oder  des  Adaptationszustandes,  sowie  auf  Sättigungsdifferenz,  zugleich 
für  die  Eichung  des  Spektrums  bei  Normalen  wie  bei  Farbenblinden 
mittelst  ausgewählter  Testlichter  von  grosser  Wichtigkeit. 

Uhlmann,  F.  und  Nobile,  F.  (Basel).  Demonstration  einer  ver- 
besserten Methodik  am  isolierten  Säugetierherzen  naeb  Langen- 
dorff. 

Trotz  verschiedener  sinnreicher  Verbesserungen  der  Langendorjf  ’ 
sehen  Methode  hat  diese  auch  nach  Angaben  der  Literatur  nicht  immer 
voll  befriedigt.  Trotzdem  wäre  es  erwünscht,  eine  Methode  zur  Arbeit 
mit  dem  isolierten  Säugetierherzen  zu  besitzen,  die  in  gleicher  Weise 
einfach  und  zuverlässig  wäre,  wie  das  isolierte  Froschherz  nach  Straub. 
Die  Hauptschwierigkeit  bei  den  Anordnungen  nach  Langendorjf  besteht 
darin,  dass  bei  der  Zuführung  mehrerer  Versuchslösungen  durch  Um- 
schaltung auf  verschiedene  Durchströmungsflaschen  unerwartete  Ein- 
flüsse auf  die  Herztätigkeit  und  den  Coronardurchfluss  Vorkommen. 
Es  stellte  sich  bei  eingehenden  Untersuchungen  heraus,  dass  solche  nur 
dann  vermieden  werden  können,  wenn  nicht  nur  der  Ausströmungs- 
druck, sondern  auch  das  vom  Gasdruck  abhängige  pH  konstant  ge- 
halten werden.  Diese  Bedingung  ist  bei  den  vorhandenen  Systemen 
nur  schwer  zu  realisieren.  Es  wurde  auf  Grund  verschiedenartiger  Ver- 
suche eine  neue  Anordnung  entwickelt,  welche  die  Konstanz  des  Aus- 
strömungsdruckes und  der  Gassättigung  für  eine  Reihe  verschiedener 
Durchströmungsflaschen  garantiert.  Es  können  bei  dieser  Methode 
alle  Durchströmungsflaschen  bei  beliebigem  Wechsel  ohne  jede  Ver- 
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änderung  der  Herztätigkeit  verwandt  werden.  Dies  wird  zum  Teil 
dadurch  erreicht,  dass  eine  Konstanz  der  Gassättigung  für  alle  Durch- 
strömungsflaschen  in  vollkommen  gleicher  Weise  gewährleistet  wird. 
Weiterhin  wurden  neue  Geräte  für  die  Registrierung  der  Frequenz- 
summe und  des  Coronardurchflusses  ausgearbeitet,  die  eine  Fest- 
stellung dieser  Faktoren  in  einfacher  und  sicherer  Weise  gestatten. 

Wyss,  O.  A.  M.  (Zürich).  Analyse  der  Zwerchfellinnervation  im 

Aktionsstrombild  des  Phrenikus. 

Am  mit  Urethan  narkotisierten  und  mit  Curare  behandelten  Tier 
(Kaninchen,  Katze)  wird  bei  eröffnetem  Thorax  und  intakten  Vagi  am 
zentralen  Phrenikusstumpf  der  einen  Seite  die  für  das  Zwerchfell  be- 
stimmte innervatorische  Aktivität  mit  Verstärker  und  Kathodenstrahl- 
Oszillograph  untersucht  und  ihre  Abhängigkeit  von  Veränderungen  am 
peripheren  Atmungsapparat  (Blähen  und  Kollabieren  der  Lungen,  \ ago- 
tomie)  nachgewiesen.  Dabei  soll  der  Differenzierung  zwischen  der  to- 
nischen, d.  h.  die  Halteleistung  des  Zwerchfells  bestimmenden,  und  der 
phasischen,  d.  h.  die  Atmungshewegung  vermittelnden  Innervations- 
form besondere  Beachtung  geschenkt  werden. 

Eine  ausschliesslich  tonische  Innervationsform  erhält  man,  wenn 
während  einer  durch  Überventilierung  erzeugten  Apnoe  (V  agusapnoe) 
die  Lungen  zum  Kollabieren  gebracht  und  in  diesem  Zustand  gehalten 
werden.  Diese  tonische  Innervation  ist  in  ihrer  Stärke  abhängig  vom 
Blähungsgrad  der  Lungen.  Sie  ist  maximal  bei  extremem  Kollaps  der 
Lungen  und  verschwindet  bei  stärkster  Blähung.  Diese  tonische  Inner- 
vation entspricht  der  für  den  bestehenden  Zustand  geltenden  inspira- 
torischen Ausgangslage  des  Zwerchfells,  denn  bei  Auftreten  der  Spon- 
tanatmung lässt  sich  im  Aktionsstrombild  deutlich  erkennen,  wie  sie 
als  Restinnervation  die  inspiratorische  Atmungspause  iiberbrückt. 
Auch  diese  Restinnervation  ist  maximal  hei  extremem  Kollaps  und 
verschwindet  bei  starker  Blähung  der  Lungen.  Mit  dieser  tonischen 
Grundinnervation  irgendwie  zentral  gekoppelt  ist  die  Atmungsfrequenz, 
welche  bei  Blähung  mit  der  Tonusahnahme  verringert,  bei  Entblähung 
mit  der  Tonuszunahme  gesteigert  ist.  — Eine  rein  phasische  Inner- 
vationsform muss  demnach  in  der  langsamen  Spontanatmung  bei  stark 
geblähter  Lunge  vorliegen. 

Komplexen  Charakter  zeigt  der  Vagotomieeffekt.  Im  Zustand  der 
Lungenblähung  wird  bei  Vagotomie  eine  Zunahme  der  tonischen  Inner- 
vation, im  Zustand  des  Lungenkollapses  umgekehrt  eine  Tonusabnahme 
beobachtet.  Die  dabei  auftretenden  Frequenzänderungen  bedürfen 
noch  einer  näheren  Analyse. 

Wohl  nirgends  liegen  die  Verhältnisse  hinsichtlich  einer  prin- 
zipiellen Trennung  zwischen  tonischer  Halteleistung  einerseits  und  Be- 
wegung andererseits  so  klar,  wie  gerade  beim  Atmungsapparat.  Es  ist 
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denn  auch  hier  der  geeignete  Ort,  dieses  wichtige  den  Mechanismus  der 
zentralen  motorischen  Innervation  betreffende  Problem  experimentell 
anzugehen.  Speziell  ist  zu  untersuchen,  ob  auch  für  die  weitgehend 
vereinfachten  und  sehr  klaren  Verhältnisse  des  offenen  Thorax  die  von 
Rijlant  an  der  Struktur  des  Aktionsstrombildes  gemachten  Beobachtun- 
gen zutreffen,  nämlich,  dass  die  dem  Reflextonus  des  Zwerchfell  ( Hess ) 
entsprechende  tonische  Innervation  durch  asynchrone  Impulsfolge,  die 
Bewegungsinnervation  der  Spontanatmung  dagegen  durch  das  Auftreten 
von  synchronisierten  Impulssalven  charakterisiert  sei. 

Lit.:  Pflügers  Arch.  237,  761. 

Zotterman,  Y.  (Stockholm).  Grammophone  records  and  cathode- 
ray-oscilligrams  of  axon  potentials  produced  by  cold,  touch  and 
pain.  — cf.  p.  175. 
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C.  Filmvorführungen 

(in  alphabetischer  Ordnung) 

Barbour,  H.  G.  (New  Haven,  Conn.).  Pharmacological  effects  of 

deuterium  oxide  (heavy  Water)  in  mammals. 

Deuterium  oxide , 99.5 per  cent  substituted  for  ordinary  water  is  lethal 
to  white  mice  in  seven  days,  the  body  water  being  then  about  half 
saturated  with  deuterium. 

Given  by  stomach  tube  or  subcutaneously  daily  in  three  doses 
amounting  to  1 cc.  per  10  grams  mouse  per  day,  it  elicits  the  second  dav 
a general  pilomotor  effect  with  exaggerated  tendency  to  exophthalmos. 
As  the  animal  progresses  to  20  per  cent  saturation  the  metabolic  rate 
gradually  increases  until  it  averages  nearly  20%  above  normal.  There  is 
associated  a relative  decrease  in  the  insensible  water  loss  and  a tempera- 
ture rise  of  about  1°  C. 

At  the  fifth  day  hyperexcitability  is  manifested  by  violent  spontan- 
eous and  reflex  jumping.  Temperature  and  metabolism  then  fall  steadilv 
until  ataxia,  cyanosis  and  dyspnea  appear,  followed  by  death1).  A 32°  C 
environment  does  not  delay  the  lethal  outcome. 

Local  cortical  application  of  D.,0  saline  solution  in  rats  and  cats2) 
and  a monkey  produced  pseudo-catatonia  of  several  hours  duration. 
Cats  show  a parallel  decrease  in  activity  of  the  electro-encephalogram. 

Deuterium  oxide , 40  per  cent  is  taken  voluntarily  by  mice  in  place 
of  ordinary  water.  One  such  animal,  still  healthy,  was  killed  after 
eighteen  weeks.  As  with  other  mice  weight  lost  in  the  first  few  weeks 
had  been  more  than  regained.  No  very  toxic  effects  appear  in  such  mice, 
which  maintain  a “ milieu  intérieur  ” consisting  one-fifth  of  deuterium 
oxide.  This  is  attained  in  five  days  as  shown  by  the  specific  gravitv  of 
the  insensibly  lost  water.  Metabolic  stimulation  appears  slower  with 
40%  than  with  99.5%  D20  but  is  just  as  marked.  Thyroidectomy  is  not 
preventive,  but  in  mice  ergotized  just  before  the  six-hour  metabolism 
run,  the  calorigenic  effect  of  the  heavy  water  for  that  day  is  partly  or 
wholly  suppressed3). 

The  pilomotor  reaction  and  exophthalmos,  both  removable  bv  er- 
gotoxine,  also  support  a hypothesis  of  general  sympathetic  stimulation4). 
Furthermore,  Fundulus  melanophores,  except  when  ergotized.  are  re- 
versibly contracted  by  20%  D20,  and  the  latter  potentiates  epinephrine 
contraction.  Epinephrine  can  be  long  protected  from  destruction  by  the 
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sacles  of  such  fish  if  sufficient  deuterium  be  present5).  Autoxidation  of 
epinephrine  is  greatly  inhibited  by  deuterium,  but  not  its  oxidation  by 
liver  extracts6). 

Potentiation  of  acetyl-choline  in  the  contraction  of  melanopbores, 
protection  of  acetvl-choline  against  decomposition  by  fish  scales4)  and 
delay  of  acetvl-choline  hydrolysis  also  occur  in  deuterium  oxide7).  Hence 
deuterium  appears  to  enhance  the  action  of  neuro-hormones. 

One-fifth  saturation  with  deuterium  oxide  retards  the  growth  of 
implanted  tumors.  Seven  cases  of  carcinoma  and  two  of  lymphosarcoma 
showed  tumor  growth  retarded  by  at  least  50 %8).  The  mice,  however, 
drank  less,  showed  less  increase  in  body  weight  and  survived  a shorter 
time  than  control  tumor  mice  drinking  ordinary  water.  ^ hether  deuteri- 
um oxide  acts  specifically  on  tumors  or  exhibits  a general  growth-inhibit- 
ing effect  is  not  known.  The  above  mentioned  catabolic  effect  might 
contribute  to  tumor  retardation.  The  fundamental  action  may  be  upon 
enzyme  systems,  perhaps  in  part  thru  osmotic  forces  and  in  part  thru 
exchange  of  hydrogen  for  the  less  active  deuterium. 

*)  Barbour  and  Trace,  J.  Pharm,  and  Exp.  Ther.  (1936)  58,  460.  2)  Herrmann  and  Barbour,  Science 

(1937)  86,  244.  3)  Barbour  and  Rice,  J.  Pharm,  and  Exp.  Ther.  (1938)  62,  292.  4)  Barbour  and  Herrmann, 
J.  Pharm,  and  Exp.  Ther.  (1938)  62,  158.  5)  Bogdanovitch  and  Barbour,  J.  Pharm,  and  Exp.  Ther.  (1937)  61, 
148.  (1938)  62,  149.  6)  Salomon  and  Barbour,  to  be  published.  T)  Dickerson,  Amer.  J.  Physiol.  (1938)  (Proc.) 
in  press.  s)  Barbour  and  Allen,  Amer.  J.  of  Cancer  (1938)  32,  440. 

Barclay,  A.  E.,  Barcroft,  J.,  Barron,  D.  H.  and  Franklin,  K.  J. 

(Oxford.  England).  The  time  and  manner  of  closing  of  the  ductus 

arteriosus. 

The  subjects  of  the  experiments,  on  which  this  account  is  based, 
were  seven  full-term  lambs  delivered  by  Caesarean  section.  The  technique 
used  was  intravenous  injection  of  Thorotrast.  combined  with  serial  straight 
radiography  (first  three  subjects)  or  direct  X-ray  cinematography  at 
slow  speeds  (last  four  subjects).  The  X-ray  cinematographic  apparatus 
had  been  built  by  one  of  us  (A.E.B.);  the  individual  frames  measure 
12.5x12.5  cm.,  and  the  speeds  of  recording  were  54  frames  per  minute 
during  the  critical  period,  and  slower  ones  there-after. 

The  contrast  medium  was  injected  at  body  temperature  into  the 
external  jugular  vein  or  the  umbilical  vein.  In  the  former  cases  the  ven- 
ous cannula  was  inserted  in  utero,  in  the  latter  immediately  after  delivery. 

In  the  last  three  experiments  recording  began  at  25  to  30  secs, 
from  delivery  (f.  d.)  and  continued  for  12,  33  and  30  minutes  respectively. 

The  main  results  of  the  experiments  may  be  summarized  as  fol- 
lows : — 

(1)  A recognition  of  the  radiological  picture  of  the  ductus  in  vivo. 
This  differs  markedly  from  the  appearance  of  the  same  structure  post 
mortem. 
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(2)  The  finding  that  the  ductus  is  still,  apparently,  functioning  at 
about  30  seconds  f.  d.,  but  ceases  to  do  so  about  10  to  25  secs,  later. 

(3)  The  finding  that  the  ductus  can  close  a considerable  time 
(about  1 minute  in  one  case)  before  the  umbilical  cord  is  tied  off  or  air  is 
visible  in  the  trachea.  This  finding  indicates  that  the  effective  stimulus  for 
the  closing  of  the  ductus  is  still  to  be  discovered. 

(4)  The  recognition  of  the  changes  occurring  in  the  ductus  after  its 
functional  closure.  These  changes  are  not  immediate  and  permanent.  The 
course  of  the  vessel  becomes  narrowed  and  sinuous,  and  beads  of  occluded 
Thorotrast  are  seen  in  the  lumen.  We  consider  that  the  occurrence  of 
such  beading  indicates  complete  cessation  of  blood  flow,  and  that  the 
marked  changes  that  occur  both  in  the  form  and  course  of  the  ductus 
and  also  in  the  disposition  of  the  beading  indicate  rhythmical  activity 
of  the  musculature  of  the  vessel  as  it  gradually  settles  down.  These 
changes  may  go  on  for  many  minutes  after  the  cessation  of  blood  flow 
through  the  channel,  and  are  in  conformity  with  histological  findings 
previously  published. 

*)  As  the  ewes,  and  therefore  the  Iambs,  were  narcotized  with  urethane,  it  is  very-  probable  that  our  times 
for  closure  of  the  ductus  are  greater  than  the  physiological  ones.  2)  The  subjects  were  killed  at  the  end  of  the  ex- 
periments to  corroborate  the  radiological  finding  of  closure  of  the  ductus.  3)  A full  account  of  the  experiments 
will  be  found  in  Brit.  J.  Radiol.,  1938.  4)  Further  experiments  are  planned  to  discover  the  precise  mechanism 
of  closure  of  the  vessel. 


Best,  C.  H.  (Toronto).  Heparin  and  the  formation  of  white  thrombi. 

Bijlsma,  U.  G.  (Utrecht).  Theories  about  flutter  and  fibrillation  of 
the  auricles  of  the  heart. 

Bogue,  J.  Y.,  Peppitt,  R.  and  Kerridge,  P.  M.  T.  (London).  Postural 
and  equilibrium  difficulties  of  blind  children. 

This  film  was  made  for  the  instruction  of  medical  students,  to 
demonstrate  the  part  played  by  vision  in  posture  and  equilibrium 
by  showing  the  difficulties  of  children  born  blind,  and  the  extent  to 
which  these  can  he  overcome  with  education  and  practice. 

Böhme,  W.  (Rostock).  Röntgenkinematographische  Kreislaufstudien: 
über  die  systolische  Förderung  des  Yenenblutes. 

Brouha,  L.  (Liège).  Chiens  normaux  et  sympathectomisés  au  travail. 

Cutting,  R.  A.  and  Koppanyi,  T.  (Washington.  D.  C.).  Treatment 
of  acute  barbiturate  poisoning  by  “lavage  du  sang”. 

The  following  is  a motion  picture  demonstration  shoving  recovery 
of  cats  acutely  poisoned  with  barbiturates  and  treated  by  “ lavage  du 
sang  ”,  a term  borrowed  from  Dastre  and  Love  (1888),  who  used  it 
to  designate  the  cleansing  effect  produced  on  blood  by  the  short  sojourn 
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in  the  circulation  of  physiological  salt  solution  introduced  in  large 
quantities  by  vein. 

Massive  intravenous  infusions  of  isotonic  glucose  or  saline  solutions 
in  volumes  from  one-third  to  three-fourths  the  body  iceight  in  cats  and 
dogs  produced  (a)  shortening  of  the  duration  of  narcosis  from  average 
anesthetic  doses  of  sodium  barbital  and  sodium  phénobarbital  to  one- 
third  or  to  one  half  that  of  controls  (b)  doubling  of  the  early  elimination 
of  these  drugs  in  the  urine. 

Under  the  effect  of  these  massive  infusions  animals  receiving  two 
or  three  M.L.D.s  of  sodium  barbital  have  shown  complete  and  permanent 
recovery. 

Massive  intravenous  infusions  = also  were  of  life-saving  value  in 
experimental  poisoning  with  isobutvlallyl  barbituric  acid  and  also  in 
the  case  of  isoamvlethyl  barbituric  acid  though  only  in  combination 
with  metrazol. 

The  mode  of  antidotal  action  of  massive  infusions  is  believed  to 
be  dependent  upon  the  abilitv  of  the  infused  fluids  to  dissolve  a part 
of  the  drug  which  otherwise  would  accumulate  in  toxic  concentration 
in  nervous  tissues  and  distribute  it  amongst  the  tissues  of  the  body 
not  specifically  affected  bv  the  drug.  When  the  fluid  is  excreted  by 
the  kidneys  the  urine  contains  barbiturates  in  higher  concentration 
than  exist  in  any  of  the  tissues  of  the  body. 

Dirken,  M.  N.  J.  (Groningen).  Unterrichtsversuche  über  Blutdruck 
und  Atmung  im  Film. 

Fleisch.  A.  (Lausanne).  Le  métabolisme  intermédiaire  des  hydrates 
de  carbone. 

Franklin,  K.  J.  and  Barclay,  A.  E.  (Oxford).  Comparative  physio- 
logy of  swallowing. 

An  indirect  X-ray  cinematographic  record  (Russell  Revnolds’  ap- 
paratus) showing  the  mechanism  of  swallowing  in  four  species  (man.  rat, 
guinea-pig  and  hen). 

Hammarsten,  Einar,  and  Acren.  Gunnar  (Stockholm).  The  action  of 
secretin  and  its  properties. 

The  discovery  of  Bayliss  and  Starling  in  1902  of  the  action  on 
animals  of  an  acid  extract  from  the  mucosa  of  the  duodenum  and 
upper  part  of  the  intestine  has  been  followed  up  bv  the  work  of  manv 
investigators  creating  an  extensive  littérature.  The  essentials  were  de- 
monstrated by  the  discoverer,  viz.  the  entirely  “ humoral  ” way  for 
the  action  on  pancreas  after  intravenous  injection.  The  word  hormone 
was  used  for  the  first  time  to  give  a name  to  this  substance.  Ivy  showed 
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that  in  all  probability  the  gallbladder  was  emptied  by  another  hormone, 
called  cholecystochinine  by  him,  although  he  was  never  able  to  separate 
entirely  this  activity  from  that  of  secretin — flow  of  bile  into  the  gall- 
bladder and  flow  of  pancreatic  juice. 

The  effects  on  man  in  themselves  encouraging  a clinical  use  for 
diagnostic  purposes  on  pancreatic  and  gallbladder  functions  were  fol- 
lowed by  prohibiting  allergic  reactions.  After  the  development  of  a 
singularly  rapid  standardization  method  on  cats  Hammarsteii  and  Agren 
and  their  collaborators  succeeded  to  break  up  the  complex  of  proteins- 
lipins-salts-water  containing  the  hormone  and  to  prepare  a crystalline 
salt  with  picrolonic  acid.  By  its  chemical  and  pharmacodynamical 
properties,  especially  studied  by  Agren,  the  hormone  is  built  up  bv 
about  25  aminoacids  with  one  atom  sulphur  in  one  molecule  (M  = 5000) 
in  a structure  which  is  that  of  a unique  polypeptide  in  which  about  10 
peptide-linkages  can  be  split  open  without  diminishing  the  high  activitv. 
This  consists  exclusively  in  the  well  known  action  on  the  pancreas  and 
the  flow  of  bile  into  the  gallbladder.  By  means  of  the  commonly  known 
methods  for  the  purification  of  secretin  through  the  application  of  the 
knowledge  of  the  properties  of  the  pure  hormone,  the  authors  have  suc- 
ceeded in  preparing  a sufficiently  inexpensive  product  of  clinical  in- 
terest with  an  activity  of  about  1/5  of  the  pure  hormone.  The  principles 
of  this  method  have  been  published  in  May  1938  at  lectures  in  New 
York.  This  preparation  has  been  freed  from  antigens  prohibiting  the 
clinical  ùse.  Up  to  date  some  350  patients  and  normal  individuals 
have  been  investigated  without  any  undesirable  allergic  reactions. 
Apart  from  the  obvious  value  as  a diagnostic  we  think  that  it  is  of 
interest  to  know  the  properties  from  allround  physiological  viewpoint. 
Those  will  be  demonstrated  in  the  following  illustrations  and  by  the 
demonstration  on  man.  An  extensive  review  will  follow  in  “ Ergebnisse 
der  Physiologie  ”. 

Hédon,  L.,  Cristol,  P.,  Loubatières,  A.  et  Monnier  P.  (Montpellier). 

Les  modifications  de  la  teneur  en  glycogène  et  en  lipides  du 
foie  sous  l’influence  de  Pinsuline  chez  le  chien  dépancréaté.  Dé- 
monstration de  l’état  des  animaux  d’expérience  et  des  méthodes 
d’étude. 

Pour  étudier  simultanément  chez  le  chien  totalement  dépancréaté 
les  modifications  de  la  teneur  du  foie  en  glycogène  et  en  lipides  sous 
l’action  de  l’insuline,  nous  avons  mis  au  point  une  méthode  dont  voici 
les  principales  caractéristiques. 

1°  Les  animaux  sont  dépancréatés  en  un  seul  temps  et  traités  par 
l’insuline  (deux  injections  sous-cutanées  par  jour)  pendant  environ  un 
mois.  Grâce  à un  régime  alimentaire  mixte  (pain,  viande  et  un  peu 
de  pancréas  cru  de  bœuf),  ils  se  trouvent  alors  dans  un  état  général 
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excellent.  Le  film  cinématographique  donne  un  exemple  de  leur  par- 
faite guérison,  de  leur  vivacité  et  de  leur  force. 

2°  Ils  servent  à ce  moment  aux  expériences  proprement  dites.  Le 
diabète  est  déclenché  par  suppression  de  l’insuline,  en  même  temps 
que  le  régime  alimentaire  devient  exclusivement  carné.  L’intensité  de 
la  glvcosurie  et  l’évolution  du  rapport  D N sont  contrôlées  pendant 
cinq  jours.  Quand  ce  rapport  est  voisin  de  2,8  (ce  qui  est  la  règle  dès 
le  quatrième  jour  si  l’extirpation  du  pancréas  est  totale),  les  animaux 
sont  gardés  à jeun  pendant  24  heures.  Le  film  montre  l’amaigrissement 
d’un  de  ces  chiens  ainsi  que  la  perte  de  force  après  ces  cinq  jours  de 
diabète. 

3°  Sous  anesthésie  à l’éther,  de  petites  languettes  de  foie,  pesant 
environ  500  milligrammes,  sont  excisées  à l’aide  du  bistouri  électrique, 
toujours  sur  le  même  lobe.  Le  film  montre  comment  est  pratiquée 
cette  opération,  qui  est  rapidement  conduite  et  très  bien  supportée. 

4°  Aussitôt  après,  les  animaux  maintenus  à jeun  reçoivent  à plu- 
sieurs reprises  sous  la  peau  de  petites  doses  d’insuline,  espacées  de  telle 
sorte  que  la  glycémie  soit  maintenue  au  voisinage  de  la  normale  pendant 
12  à 24  heures.  Puis  un  deuxième  prélèvement  de  fragments  de  foie 
est  effectué  par  le  même  procédé.  Dans  certaines  expériences,  trois  et 
même  quatre  prélèvements  semblables  ont  été  pratiqués  pendant  l’ac- 
tion de  l’insuline. 

5°  Le  dosage  du  glycogène,  des  lipides  et  de  leurs  divers  consti- 
tuants est  fait  au  moyen  de  techniques  dont  le  film  montre  les  princi- 
paux temps  et  dont  la  précision  satisfaisante  a été  contrôlée. 

Cette  méthode  d’étude  nous  a permis  d’arriver  aux  premières 
conclusions  suivantes. 

a)  Chez  le  chien,  totalement  dépancréaté.  privé  d’insuline  depuis 
quatre  à cinq  jours,  le  taux  du  glycogène  hépatique  est  toujours  très 
faible.  Nous  ne  l’avons  jamais  trouvé  supérieur  à 0.3  p.  100  de  tissu 
frais.  La  teneur  du  foie  en  lipides  est  presque  toujours  augmentée, 
parfois  d’une  façon  très  considérable. 

b)  Sous  l’action  de  l’insuline,  du  glycogène  s’accumule  dans  le 
foie,  même  si  l’animal  est  maintenu  à jeun:  il  peut  atteindre  le  taux  de 
3,4  p.  100.  Par  contre  les  muscles  ont  tendance  à s’appauvrir  en  glyco- 
gène. Parallèlement  à l’enrichissement  du  foie  en  glvcogène,  on  constate 
une  diminution  de  sa  teneur  en  lipides.  Cette  diminution  est  peu  im- 
portante, mais  nette. 

Hess,  ^ . R.  (Zürich).  Der  tonische  Charakter  des  Lungendehnungs- 
reflexes in  der  Atmungsmittellage  und  Atmungsform. 

Die  durch  den  ^ agus  vermittelten  Zusammenhänge  zwischen  Grad 
der  Lungendehnung  und  Verhalten  des  Ziverchfelles  werden  im  Film 
demonstriert,  nachdem  die  wesentlichen  Punkte,  auf  die  zu  achten  ist, 
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vorher  durch  einen  Trickfilm  aufgezeigt  worden  sind.  Es  handelt  sich 
um  Folgendes: 

Geringe  Lungenfüllung  bedingt  reflektorisch  einen  hohen  Zwerch- 
felltonus;  starke  Lungenfüllung  korrespondiert  mit  einer  geringen 
Zwerchfellspannung.  Massgebend  ist  nicht  die  Füllungsänderung,  son- 
dern der  Füllungszustand.  Der  Reflextonus  tritt  auch  bei  Apnoe  in 
Erscheinung,  wobei  jeder  Füllungsslu/e  der  Lunge  eine  bestimmte 
ZwerchfelLspanuung  zugeordnet  ist.  — Bei  Spontanrespiration  zeigt  sich 
der  Reflextonus  in  Form  eines  unvollständigen  exspiratorischen  Er- 
schlaffens.  Das  Zwerchfell  ist  also  im  Zustand  einer  Dauerspannung, 
auf  welche  sich  die  Inspirationen  aufsetzen.  Der  Reflextonus  kommt 
auch  in  der  Atmungsfrequenz  zum  Ausdruck;  je  geringer  die  Lungen- 
füllung, umso  kürzer  verharrt  das  tonisierte  Zwerchfell  in  Inspiration. 
Die  Frequenz  erfährt  dadurch  eine  Steigerung.  Bei  starker  Lungen- 
füllung entspannt  sich  das  Zwerchfell  in  Exspiration  nicht  nur  stärker, 
sondern  es  verharrt  auch  länger  in  Exspirationsstellung.  Die  Atmung 
wird  entsprechend  verzögert  und  die  Frequenz  herabgesetzt.  Beim 
Kaninchen  sind  diese  Effekte  konstant.  — Bei  der  Katze  kann  der 
Zwerchfelltonus  bei  entspannter  Lunge  die  Form  eines  Inspirations- 
tetanus  annehmen.  In  diesem  Falle  entsteht  eine  inspiratorisch  ge- 
dehnte Atmungsform,  also  auch  Verlangsamung,  die  in  ihrem  Cha- 
rakter von  der  Verlangsamung  infolge  expiratorisch  gedehnter  Ver- 
zögerung (bei  starker  Lungenfüllung)  grundsätzlich  zu  unterscheiden 
ist.  — - Bei  der  Katze  zeigt  sich  unter  Umständen  noch  eine  Besonder- 
heit: Wenn  die  Lunge  sehr  rasch  gebläht  wird,  so  geht  der  (regulären) 
Abnahme  des  Reflextonus  eine  ganz  kurze  Welle  gesteigerter  Spannung 
voran.  Beim  raschen  Absaugen  von  Luft  sehen  wir  das  Spiegelbild, 
wenn  auch  etwas  weniger  prägnant.  Bei  diesen  Effekten  handelt  es 
sich  um  einen  typisch  phasischen  Effekt,  dessen  Ausschlagsrichtung 
der  Tonusänderung  entgegenläuft.  — Erfolgt  die  Änderung  der  Lungen- 
füllung nicht  plötzlich,  so  fällt  dieser  phasische  Effekt  weg.  — Fol- 
gerung: die  von  Hering-Breuer  beobachteten  Spannungsänderungen  des 
Zwerchfelles  hei  Füllungsänderungen  der  Lunge  sind  keine  Respira- 
tionsbewegungen, sondern  eine  Umstellung  des  Zwerchfell grundtonus 
unter  Anpassung  an  den  Füllungs-  und  damit  an  den  Spannungs- 
zustand der  Lungen.  Die  Bedeutung  liegt  in  der  Einregulierung  auf 
eine  den  respiratorischen  Bedürfnissen  adäquate  Entfaltung  der  Lungen. 

■ — - Bestätigt  wird  diese  Interpretation  dadurch,  dass  durch  Vagotomie 
bei  entspannter  Lunge  der  Zwerchfelltonus  gesteigert,  bei  geblähter 
Lunge  dagegen  herabgesetzt  wird.  Die  Indifferenzlage  entspricht  einer 
geringeren  Lungenfüllung  als  bei  normaler  respiratorischer  Mittellage.  — 
Als  weitere  Feststellungen  sind  zu  vermerken:  Spreizung  des  Thorax 
nach  Vagotomie  wirkt  wie  Lungenblähung  hei  intaktem  Vagus.  — Der 
von  der  Lunge  und  vom  Thorax  (Rippengelenken  ?)  ausgehende  Re- 
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flextonus  zeigt,  analog  wie  die  durch  die  Propriozeptivität  ausgelösten 
Reflexe  und  wie  der  Pupillenreflex,  ein  Abklingen  der  Intensität,  be- 
sonders in  der  Frühphase  (Adaptierungserscheinung);  C02-Stauung 
hemmt  den  Reflextonus.  — Starke  Überventilation  bringt  ihn  zum 
Erlöschen.  — Die  beschriebenen  Mechanismen  umfassen  die  Gesamt- 
heit der  Erscheinung  der  sog.  physikalischen  Atmungsregulierung, 
soweit  sie  von  Lungen-  und  Thoraxwandung  ausgehen. 

Pflügers  Arch.  226,  198;  237,  761. 


Hirschfeld,  W.  K.,  Kok,  D.  J.  and  Waterman,  L.  M.  (Utrecht). 

Physiological  observations  after  partial  gastrectomia  in  swine. 

Ivy,  A.  C.,  and  McEwen,  E.  G.  (Chicago).  A motion  picture  in 
color  showing  complete  contraction  and  evacuation  of  the  gall- 
bladder of  the  rabbit  in  response  to  cholecystokinin. 

Complete  contraction  and  evacuation  of  bile  from  the  gallbladder 
of  the  albino  rabbit  was  obtained  in  three  of  six  rabbits  by  the  single 
intravenous  injection  of  two  dog  units  of  cholecystokinin.  Seventy- 
five  per  cent  evacuation  was  obtained  in  the  others.  The  film  shows  in 
addition  to  a progressive  decrease  in  size  of  the  gallbladder,  annular 
contractions  like  those  described  by  Walsh  (Am.  J.  Physiol.,  100:594, 
1932). 

Janker,  R.  (Bonn  a.  Rh.).  Die  Röntgenkinematographie,  eine  Me- 
thode der  Physiologie,  mit  Vorführung  eines  röntgenkinematogra- 
phischen  Stumm-  und  Tonfilms. 

Koppanyi,  Theodore  (Washington  D.  C.)  Experimental  analysis  of 
the  mechanism  of  action  of  representative  autonomic  drugs. 

The  following  reels  will  be  shown:  (1)  The  paralysis  of  peripheral 
structures  of  the  vagus  by  barbiturates  and  the  removal  of  this  paralysis 
by  eserine.  (2)  The  vasopressor  action  of  acetylcholine  in  dogs  previously 
treated  with  atropine  and  eserine,  (3)  The  abolition  of  this  effect  by 
nicotine  and  its  reestablishment  by  subsequent  administration  of  large 
amounts  of  eserine,  (4)  The  demonstration  of  the  formation  of  vasocon- 
strictor substances  following  acetylcholine  injections  by  transfusing  blood 
from  the  donor  at  the  peak  of  the  acetylcholine  pressor  effect  into  a 
cocainized  recipient,  (5)  the  antagonistic  effect  of  atropine  in  vasomotor 
reversal  to  epinephrine  injections  and  in  other  “ cholinergic  ” phenomena 
exhibited  by  ergot  alkaloids. 

Malméjac,  J.  (Marseille).  Etude  des  réactions  vasculaires  cutanées  à 
l’aide  d’une  technique  nouvelle  de  « peau  irriguée  » in  situ. 
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McFarland,  Ross  A.  (Boston).  The  psycho-physiological  effects  of 
high  altitude. 

In  these  experiments  a comparison  has  been  made  of  the  effects 
of  reduced  oxygen  pressure  on  man  during  various  stages  of  acclima- 
tization. In  the  main  experiment  a series  of  psychological  and  physiolo- 
gical tests  were  given  to  ten  subjects  over  a period  of  three  months  in 
the  Chilean  Andes  at  five  different  stations,  as  high  as  20,000  feet. 
Simdar  tests  were  also  given  to  a group  of  miners  who  live  permanentlv 
at  17,500  feet  and  work  in  a sulphur  mine  at  19,000  feet.  These  results 
were  compared  with  those  obtained  from  a group  of  workmen  at  sea 
level  comparable  in  age  and  race.  The  data  from  the  sensory  and  mental 
tests  were  then  correlated  with  the  various  physiological  ones  such 
as  the  pulse  rate,  blood  pressure,  partial  pressure  of  alveolar  oxygen 
and  carbon  dioxide,  the  oxygen  capacity  of  the  blood  and  the  per  cent 
saturation  of  the  arterial  blood  with  oxygen.  Studies  were  also  made 
following  more  rapid  ascents  to  16,500  feet  in  trans-Andean  aeroplanes 
and  to  15,600  feet  on  trans-Andean  railways.  In  the  final  series  of 
experiments  studies  have  been  made  of  the  effects  of  reduced  oxygen 
pressure  during  transcontinental  and  trans-Pacific  aeroplane  flights,  as 
well  as  during  exposures  of  2 to  6 hours  in  low  oxygen  and  low  pressure 
chambers  at  sea  level.  The  data  from  these  various  experiments  have 
been  correlated  in  an  attempt  to  determine  the  relative  importance 
of  such  variables  as  rate  of  ascent,  length  of  exposure,  and  the  physical 
characteristics  of  the  individual,  as  well  as  the  altitudes  where  the  effects 
of  the  reduced  oxygen  pressure  are  first  manifested  and  where  the 
effects  are  marked. 

Quin,  J.  I.  (Onderstepoort,  S. -Africa).  Studies  on  ruminant  di- 
gestion with  special  reference  to  the  motility  of  the  forestomachs. 
Of  the  different  aspects  which  are  of  fundamental  concern  to  the  predi- 
gestion of  foodstuffs  within  the  forestomachs,  the  following  maybe  cited: 

a)  Control  of  hydrogen  ion  concentration  essential  to  the  continued 
activity  of  the  dominant  strains  of  what  may  he  regarded  as 
constituting  the  “ normal  ” bacterial  flora  and  protozoal  fauna. 

b)  Control  of  moisture  and  heat  equally  essential  in  the  normal 
process  of  fermentation. 

c)  Continuous  provision  of  desirable  food  mixtures  in  order  to  main- 
tain the  steady  state  in  the  bacterial  and  infusorial  life  of  the 
forestomachs. 

d)  Normal  motility  of  the  forestomachs  essential  to  the  thorough 
mixing  and  maceration  of  the  food  mass,  distribution  of  moisture 
and  heat,  control  of  pH  through  promoting  contact  betw  een  acid 
and  base,  control  of  intraruminal  pressure  and  the  escape  of  gas 
formed  in  the  process  of  fermentation. 
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During  the  past  four  years,  studies  of  a phvsiological  nature  were 
undertaken  on  the  digestive  tract  of  ruminants.  Thus  far  merino 
sheep  have  been  employed  which  are  more  easily  handled  than  the  larger 
ruminants.  Most  of  the  investigations  have  been  conducted  on  sheep 
in  which  either  the  intestines  have  been  shortened  through  bowel 
anastomosis  or  on  animals  carrying  permanent  “ closed  ” fistula  tubes 
at  different  levels  of  the  digestive  tract. 

A.  Bowel  anastomosis  experiments. 

^ here  one  half  or  less  of  the  intestine  was  excluded  by  this  me- 
thod, the  animals  suffered  no  lasting  ill  effects,  following  an  acute 
diarrhoea  during  the  first  5 to  7 days  after  the  operation.  ^ hen. 
however,  as  much  as  to  thirds  or  three  quarters  were  removed,  this 
was  followed  by  a progressive  body  wastage  terminating  fatally  usually 
in  2 to  3 months. 

B.  Boivel  fistula  experiments. 

The  objects  of  these  experiments  were  a)  to  study  the  physical 
changes  associated  with  ruminal  function  under  various  conditions, 
including  motility  and  pressure  changes  within  this  organ:  b)  to  ascer- 
tain the  influence  of  different  factors  on  the  bacterial  and  infusiorial 
life  and  consequently  also  on  the  rate  and  nature  of  the  fermentation 
process  within  the  rumen. 

I.  Rumen  motility. 

The  results  of  these  experiments  may  conveniently  be  discussed 
under  three  headings: 

a)  the  influence  of  food  and  water  (or  their  absence)  on  rumen 

motility. 

b)  the  effect  of  different  mineral  salts  on  rumen  motility. 

c)  the  effect  of  various  drugs  (proprietary  and  otherwise)  on  rumen 

motility. 

II.  Chemical  changes  within  the  rumen. 

Determinations  of  the  hydrogen  ion  concentration  by  means  of 
the  quinhydrone  electrode  method  on  fresh  ruminal  ingesta.  revealed 
the  fact  that  under  all  conditions  of  feeding  the  ruminal  mass  is  ex- 
ceedingly well  buffered  at  a pH  varying  from  pH  6,4  to  pH  7,0,  slightly 
more  acid  values  usually  being  obtained  in  animals  receiving  carbo- 
hydrate supplements  than  in  the  case  of  those  existing  on  a diet  of 
grass  hay  only.  With  regard  to  the  disintegration  of  the  different  food 
constituents,  all  analyses  so  far  have  failed  to  reveal  any  significant 
breakdown  of  proteins  within  the  rumen. 

Carbohydrates  on  the  other  hand  are  extensively  disintegrated, 
as  shown  by  determinations  of  the  organic  acids  both  volatile  and  non 
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volatile,  the  main  acids  normally  developed  being  acetic,  lactic  and 
propionic  with  smaller  amounts  of  butyric  frequently  also  present. 

III.  Bacterial  and  infusorial  life  within  the  rumen. 

Microscopic  examination  and  actual  bacterial  and  infusorial  counts 
made  on  the  fluid  expressed  from  fresh  ruminal  ingesta,  has  revealed 
the  existence  of  a close  relationship  between  the  nature  of  the  diet, 
density  and  type  of  microorganisms  within  the  rumen,  and  the  rate 
of  fermentation  of  test  samples  of  carbohydrate.  Thus  whenever 
animals  have  been  kept  on  a poor  unbalanced  diet,  this  has  in  every 
instance  resulted  in  a sharp  decrease  in  both  the  infusorial  and  bac- 
terial counts,  culminating  ultimately  in  a complete  loss  of  appetite 
and  the  inability  to  ferment  glucose. 

Summary. 

1.  The  importance  is  stressed  of  a clearer  understanding  of  the  various 
processes  involved  in  the  predigestion  (fermentation)  of  foodstuffs 
within  the  forestomachs  of  ruminant  animals,  which  in  manv  re- 
spects simulates  silage  fermentation  of  vegetable  matter. 

2.  An  account  is  given  of  the  motility  of  the  rumen,  as  studied  on 
merino  sheep  with  permanent  closed  ruminal  fistulae,  and  the  in- 
fluence is  discussed  of  various  factors  such  as  food,  w ater,  heat,  cold, 
mineral  salts  and  drugs  on  the  physiology  of  the  rumen. 

3.  The  nature  of  the  chemical  changes  w ithin  the  rumen  is  discussed,  and 
the  importance  of  adequate  buffering  of  the  ruminal  contents  explained. 

4.  By  means  of  the  “ glucose  fermentation  test  ” and  volumetric  de- 
terminations of  ruminal  gas,  significant  differences  are  revealed 
between  the  fermentation  activity  in  the  rumen  of  animals  on  an 
adequate  diet  as  compared  to  others  on  a poor  diet. 

5.  The  rate  of  fermentation  is  closely  correlated  with  the  bacterial 
and  infusorial  counts  of  the  rumen  w hich  are  significantly  decreased 
when  animals  are  kept  on  a ration  of  poor  quality  grass  hay  only. 

Rowntree,  L.  G.,  Steinberg,  W.,  Einhorn,  N.  H.  and  Schaffer,  N.  K. 

(Philadelphia,  Pa.).  The  rôle  of  thymus  and  pineal  glands  in  growth 
and  development. 

Ruch,  T.  C.,  and  Fulton,  J.  F.  (New  Haven).  Cortical  localization 
of  somatic  sensation  in  primates. 

A motion  picture  film  with  English  titles  demonstrates  objective 
methods  of  testing  ability  of  the  chimpanzee  to  discriminate  weight, 
roughness  and  geometrical  forms.  The  film  shows  the  apparatus 
employed  and  the  performance  of  the  chimpanzee  before  and  after 
lesions  of  the  parietal  lobe. 
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von  Skramlik,  Emil  (Jena).  Das  Tier  mit  der  Herzfrequenz  = 1. 

Das  Kreislaufsystem  von  Amphioxus  lanceolatus  Y.  ist  in  physio- 
logischer Beziehung  zum  ersten  und  letzten  Male  nur  von  Johannes 
Müller  in  einem  Aufsatze  aus  dem  Jahre  1844  behandelt  worden.  Bei 
Gelegenheit  eines  Studienaufenthaltes  in  Neapel  1937  hatte  ich  Ge- 
legenheit, nähere  Untersuchungen  über  dieses  Kreislaufsystem  anzu- 
stellen, das  im  wesentlichen  aus  einer  Anzahl  von  pulsierenden  Ge- 
fässen  besteht.  Die  Zusammenziehungen  dieser  Gefässe  erfolgen  ar- 
rhythmisch  in  einer  mittleren  Frequenz,  die  sich  um  1 bewegt.  Ein 
koordinatorischer  Zusammenhang  ist  nur  in  denjenigen  Gefässanteilen 
zu  verzeichnen,  die  in  unmittelbarer  Verbindung  mit  dem  sogenannten 
,, Herzen“  des  Tieres  stehen.  Alle  anderen  Gefässe  arbeiten  unabhängig 
voneinander  und  auch  unabhängig  vom  Herzen. 

Die  Tätigkeiten  der  einzelnen  Kreislaufanteile  folgen  sich  sehr 
langsam.  Aber  auch  die  Tätigkeit  eines  und  desselben  Gefässes  geht 
sehr  träge  vor  sich.  Sie  setzt  sich,  im  Gegensatz  zu  den  Verhältnissen 
bei  den  übrigen  Chordaten,  nicht  aus  drei,  sondern  aus  fünf  Phasen  zu- 
sammen. Es  sind  dies:  der  Vorgang  der  Systole,  der  der  anhaltenden 
Zusammenziehung,  der  Vorgang  der  Diastole,  die  Ruhepause  und  der 
Vorgang  der  passiven  Erweiterung.  Im  Kreislaufsystem  von  Amphioxus 
lanceolatus  Y.  gibt  es  nicht  nur  eine  Peristaltik  der  Gefässe,  sondern 
auch  eine  Antiperistaltik,  die  man  vor  allem  daran  erkennen  kann,  dass 
sie  relativ  selten  vorkommt.  Die  Geschwindigkeit  der  Fortpflanzung 
der  Kontraktionswelle  beträgt  0,03  cm/sec. 

Besonders  beachtenswert  ist  die  Tatsache  der  seltenen  Tätigkeit 
der  Gefässe  von  Amphioxus  lanceolatus  Y.,  die  in  einem  gewissen  Wider- 
spruch zu  der  Flinkheit  des  Tieres  steht.  Demgemäss  erfolgt  auch  der 
Blutumlauf  bei  Amphioxus  lanceolatus  Y.  in  einem  Zeiträume  von  min- 
destens 15  Minuten. 

Von  hohem  Interesse  ist  auf  Grund  dieser  Untersuchungen  die 
Stellung  des  Kreislaufsystems  von  Amphioxus  lanceolatus  Y.  innerhalb 
der  Tierreihe.  Mit  den  Manteltieren  hat  das  Kreislaufsystem  von 
Amphioxus  lanceolatus  Y.  gemeinsam,  dass  seine  Gefässe  sowohl  in 
der  einen  als  auch  in  der  anderen  Richtung  tätig  sein  und  — was  das 
wichtigste  ist  — auch  Blut  befördern  können.  Während  sich  aber  bei 
den  Manteltieren  Peristaltik  und  Antiperistaltik  beim  Herzen  nach 
Ablauf  bestimmter  Zeiten  ablöseti,  kommt  die  Antiperistaltik  im  Kreis- 
laufsystem von  Amphioxus  lanceolatus  Y.  relativ  selten  vor.  Mit  den 
Rundmäulern  hat  das  Kreislaufsystem  von  Amphioxus  lanceolatus  Y. 
gemeinsam,  dass  das  Gefässystem  bereits  geschlossen  ist  und  dass  die 
normale  Peristaltik  die  Antiperistaltik  bei  weitem  überwiegt. 

Die  automatische  Tätigkeitsweise,  genau  so  wie  die  Fortpflanzung 
der  Erregung  erfolgt  im  Kreislaufsystem  von  Amphioxus  lanceolatus  Y. 
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auf  Grund  des  Prinzips  der  Dehnung , das  für  die  Tätigkeitsweise  des 
Herzens  und  der  Gefässe  vor  allem  der  Weichtiere  gültig  ist. 

Es  ergeben  sich  also  Analogien  zwischen  dem  Kreislaufsystem  von 
Amphioxus  lanceolatus  Y.  und  denen  der  benachbarten  Tierklassen  in 
grosser  Zahl.  Das  Tier,  das  in  der  Wirbeltierreihe  am  tiefsten  steht, 
weist  in  bezug  auf  das  Kreislaufsystem  Eigenheiten  auf,  die  im  einzelnen 
sozusagen  den  benachbarten  Klassen  der  Tiere  entlehnt  sind. 

Snyder,  F.  F.  and  Rosenfeld,  M.  (Baltimore).  Intrauterine  respira- 
tory movements  of  the  fetus,  their  chemical  regulation,  and  the 
changes  occurring  at  birth. 

Steinhausen,  W.  (Greifswald).  Uber  die  Funktion  der  einzelnen  Sinnes - 
endstellen  des  Vestibular apparates. 

In  Fortsetzung  früherer  Untersuchungen  wurden  die  Methoden 
zur  Präparation,  Beobachtung  und  isolierten  Reizung  der  einzelnen 
Sinnesendstellen  des  Vestibularapparates  weiter  ausgearbeitet.  So 
konnten  quantitative  Reizversuche  am  lebenden  Tier  durchgeführt 
und  kinematographische  Aufnahmen  der  Cupula  des  Menschen  erzielt 
werden.  Auch  zur  Theorie  der  Funktion  des  Vestibularapparates  konn- 
ten weitere  Beiträge  geliefert  werden.  Es  wurde  auf  Grund  der  theore- 
tischen und  experimentellen  Ergebnisse  ein  vergrössertes  Modell  des 
Vestibularapparates  gebaut,  an  dem  die  Mechanik  der  Reizung  in  allen 
Einzelheiten  studiert  werden  kann.  Der  Film  soll  eine  Anschauung 
von  der  neuen  Methodik  und  ihren  Resultaten  geben. 

Das  neue  Modell  des  Vestibularapparates  und  eine  menschliche 
Cupula  werden  ausserdem  demonstriert  (cf.  p.  15). 

Tashiro,  Shiro  (Cincinnati).  Physiological  actions  of  dacryorrhetin, 
a substance  prepared  from  muscle. 

The  alcoholic  extract  of  degreased  muscle,  corresponding  to 
muscle  “ antigen  ”,  used  for  precipitation  tests  for  the  diagnosis  of 
syphilis,  contains  a substance  which  has  the  power  to  produce  a quick 
ulceration  of  stomach  when  given  intraperitoneally  into  a guinea  pig1). 
Approximately  speaking,  10  gm.  of  degreased  muscle  of  beef  or  fish 
contains  enough  to  produce  peptic  ulcer  in  100  gm.  body  wt.  of  guinea 
pig  in  less  than  10  hours. 

When  this  active  fraction  is  boiled  in  xylol  or  heated  at  around 
135°  C.  for  a few  hours,  it  yields  a substance  which  not  only  retains 
the  power  of  producing  peptic  ulcer  in  guinea  pig,  but  also  acquires 
the  property  of  stimulating  salivary  and  lacrymal  secretions.  Pending 
further  chemical  identification,  the  name  of  dacryorrhetin  is  given  to 
this  compound  (Tashiro  and  Stix)2),  and  the  name  of  pro-dacrvorrhetin 
is  given  to  the  unheated  substance. 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


47 


Demonstration:  The  effect  of  intraperitoneal  injection  of  dacryorrhe- 
tin  is  demonstrated  by  the  kodachrome  film.  Dose:  25  mgm.  crude 
product  per  100  gm.  body  weight,  except  for  mouse  and  chick.  For  the 
demonstration  of  its  action  on  the  stomach  of  guinea  pig,  instead  of 
customary  intraperitoneal  injection,  stomach  in  situ  is  immersed  in  a 
0.4%  crude  solution,  and  is  filmed  with  a slow  motion  picture  (method 
of  Tashiro  and  Schmidt  unpublished).  The  film  consists  of:  (1)  Produc- 
tion of  “ milk  ” tears  in  guinea  pig,  mouse  and  rabbit.  (2)  Intense 
salivary  secretion  in  cat,  dog  and  chick.  (3)  Production  of  blood  tears 
in  rat.  (4)  Action  on  the  stomach  of  guinea  pig. 

Nature  of  Pro-dacryorrhetin  : In  respect  to  peptic  ulcer  production 
in  guinea  pig,  pro-dacryorrhetin  resembles  the  bile  salts.  Its  action, 
however,  is  3 — 5 times  more  active  than  the  conjugated  bile  salts.  Un- 
like bile  salts,  the  action  of  pro-dacryorrhetin  is  not  neutralized  by 
lecithin,  besides  bile  salts  will  not  yield  dacryorrhetin  by  a similar 
heating.  Its  solubility  is  very  similar  to  that  of  bile  salts,  but  it  gives 
no  chemical  tests  for  bile  salts. 

Nature  of  Dacryorrhetin:  In  respect  to  milk  tear  production  in 
guinea  pig,  dacryorrhetin  resembles  muscarine  ( Belfanti)3).  In  respect 
to  blood  tear  production  and  its  antagonism  by  atropine,  it  resembles 
acetylcholine  ( Freud )*).  In  respect  to  peptic  ulcer  production,  it 
resembles  prodacryorrhetin,  and  bile  salts.  Is  dacryorrhetin  identical 
with  acetylcholine  ? Of  the  purest  dacryorrhetin  so  far  prepared,  3 mgm. 
per  100  gm.  body  wt.  of  intraperitoneal  injection  causes  blood  tear  in 
rat  in  2 minutes  (0.2  mgm.  intracardial  injection  causes  instantaneous 
blood  tear),  and  death  and  gastric  ulceration  in  guinea  pig  in  3 hours. 
In  respect  to  blood  tear  production,  our  preliminary  experiments  show 
that  acetylcholine  iodide  is  approximately  twice  as  active  as  dacryorrhe- 
tin. This  difference  might  be  attributed  to  the  possibility  of  impurity 
in  dacryorrhetin.  On  the  other  hand,  their  actions  on  guinea  pig  are 
significantly  different. 

If  we  assume  that  dacryorrhetin  is  acetylcholine,  with  some  im- 
purity, on  the  basis  of  rat  dosages,  1 % mgm.  of  pure  acetylcholine 
iodide  should  produce  death  and  ulcer  in  3 hours,  since  3 mgm.  of 
dacryorrhetin  will.  Injection  of  1 — 20  mgm.  of  acetylcholine  iodide  per 
unit  weight  caused  no  death  in  guinea  pigs  and  produced  a doubtful 
lesion  in  the  stomach  in  only  one  case  out  of  a dozen  animals.  These 
results  do  not  mean  that  acetylcholine  can  not  produce  ulcer  but  it 
does  show  a striking  difference  which  can  not  be  explained  on  the  basis 
of  rat  dosages.  Unless  dacryorrhetin  is  shown  to  contain  an  impurity 
of  pro-dacryorrhetin  or  other  toxic  substance,  this  difference  in  the 
action  on  guinea  pigs  suggests  that  dacryorrhetin  is  not  acetylcholine. 

In  any  event,  the  fact  that  the  conversion  of  prodacryorrhetin  to 
dacryorrhetin  is  accompanied  with  production  of  C02  and  NH3  might 


48 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


mean  that  losses  of  these  groups  are  a fundamental  chemical  change 
necessary  for  formation  of  dacryorrhetin,  which  acts  so  much  like 
cholinergic  drugs,  suggesting  a similar  chemical  change  may  occur  in 
metabolic  formation  of  acetylcholine. 

l)  Ohio  J.  Science  32,  333,  1932;  Proceedings  of  Amer.  Soc.  Biochemists  8,  xcviii,  1937.  2)  Biol.  Bull.  64, 
327-8,  1935.  3)  Biochem.  Z.  158,  435,  1925.  4)  Acta  Brevia  Neerl.  3,  159,  1933,  quoted  from  Selye:  Canadian 
Med.  Assoc.  J.  36,  200,  1937. 


Widmark,  E.  M.  P.  (Lund).  Alkoholgewöhnung  und  Berauschungsgrad. 
Eine  tierexperimentelle  Studie. 


II.  Autoreferate  der  Einzelvorträge 

(angeordnet  nach  dem  Stundenplan  des  Programms) 


Montag  Nachmittag  Auditorium  A 

Sym,  Ernst  A.  (Warschau).  Enzymatische  Estersynthesen. 

Die  angewandte  Methode  der  Estersynthesen  beruht  hauptsächlich 
auf  der  Einwirkung  von  Präparaten  der  Pankreasdrüse  auf  die  Sub- 
strate der  Esterifizierung,  welche  in  organischen  Lösungsmitteln  wie 
Benzol,  Aceton,  Tetrachlorkohlenstoff  und  dgl.  gelöst  zu  den  Präparaten 
zugegeben  werden.  Grösstenteils  wurde  acetongetrocknetes  Pankreas- 
pulver, welches  durchschnittlich  8 °/0  Wasser  enthält,  angewandt.  Nach 
dem  Vermischen  der  wasserenthaltenden  Esterasepräparate  mit  or- 
ganischen Lösungen  der  Substrate  verteilen  sich  die  Substrate  zwischen 
beide  Phasen,  die  wässerige  und  organische.  Sowie  sich  die  enzyma- 
tische Esterifizierung  in  der  Wasser-Phase  in  Gang  setzt,  wird  deren 
Produkt  — der  Ester  — als  oft  praktisch  in  Wasser  unlöslicher  Körper 
aus  der  wässerigen  Phase  in  das  organische  Lösungsmittel  hinüber- 
gezogen. Das  Ergebnis  dieses  Verhaltens  der  Reaktionskomponenten 
ist  die  Anhäufung  des  während  der  Reaktion  gebildeten  Esters  im  or- 
ganischen Lösungsmittel  und  damit  die  Erreichung  eines  bedeutenden 
Esterifizierungsgrades.  Der  Esterifizierungsgrad  in  den  organischen 
Lösungen  kann  mittels  der  Bestimmung  des  Konzentrationsabfalles 
entweder  der  Säure  oder  des  Alkohols  (nach  Tschugajev  und  Zerevitinojf) 
oder  beider  Reaktionskomponenten  gleichzeitig  ermittelt  werden.  Aus- 
serdem können  mittels  Hydrolyse  Bestimmungen  des  entstandenen 
Esters  ausgeführt  werden. 

Im  Folgenden  werden  die  untersuchten  Säuren  und  Alkohole  an- 
gegeben. Aus  diesen  Angaben  kann  man  den  Wirkungsbereich  der 
Esterase  erschliessen.  Alle  untersuchten  aliphatischen  Mono-  und  Di- 
carbonsäuren,  von  Ameisen-  und  Oxalsäure  angefangen  bis  zur  Stearin- 
und  Azelainsäure,  werden  mit  Leichtigkeit  verestert.  Es  ist  niemals 
gelungen,  Aminosäuren  zu  esterifizieren.  Auch  Glutaminsäure  und 
Oxyprolin  — das  letztere  auch  als  Alkohol  — konnten  nicht  verestert 
werden.  Von  aromatischen  Säuren  wurden  die  Benzoe-,  Phtal-  und  Sali- 
zylsäure mit  Butanol  verestert.  Ausserdem  gelang  es  mit  Leichtigkeit, 
die  Milch-,  Tartron-,  Äpfel-  und  Brenztraubensäure  zu  esterifizieren. 
Die  Ester  der  Acetessigsäure  wurden  mittels  Pankreasesterase  hydro- 
lysiert. 

Alle  untersuchten  einwertigen  aliphatischen  Alkohole  werden  ver- 
estert — die  primären  bedeutend  schneller  als  die  sekundären.  Die  Ver- 
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zweigung  der  Kohlenstoffkette  im  Alkohol  hat  keinen  besonderen  Ein- 
fluss auf  die  Reaktionsgeschwindigkeit.  Die  Veresterungsfähigkeit  der 
Glykole  wurde  erwiesen.  Folgende  zweiwertige  Alkohole  kamen  zur 
Untersuchung:  Äthylenglykol,  Propylen-  und  Butylenglykole  und  Phe- 
nyl-äthylenglykol.  Von  mehrwertigen  Alkoholen  wird  Glycerin  leicht. 
Erythrit  dagegen  nur  mit  geringem  Veresterungsgrad  esterifiziert.  Es 
ist  nicht  gelungen,  den  sechswertigen  Alkohol  Mannit  und  die  Glukose 
zu  verestern.  Auch  die  enzymatische  Hydrolyse  von  Pentaacetat  der 
Glukose  und  von  Acetylcellulose  konnte  nicht  durchgeführt  werden. 
Die  Pankreasesterase  wirkt  nicht  auf  die  Phenole,  hingegen  wurden 
mit  einem  grossen  Veresterungsgrad  Cyclopentanol  und  Cyclohexanol 
mit  Buttersäure  synthetisiert.  Ausserdem  gelang  es,  Menthol  und 
Cholesterin  enzymatisch  zu  esterifizieren. 

Schweitzer,  A.,  and  Wright,  Samson  (London).  Mode  of  action  of 
anticholinesterases  on  the  central  nervous  system  (spinal  cord). 
Acetylcholine,  doryl  and  related  substances  and  eserine,  prostig- 
mine  and  other  members  of  the  anticholinesterase  group  of  drugs  exert 
a direct  action  on  the  spinal  cord,  influencing  profoundly  transmission 
processes  ( Schweitzer  and  Wright , 1937,  Kremer  et  ah,  1937).  Eserine 
increases  the  reflex  excitability  of  the  spinal  cord,  and  produces  con- 
vulsions. Acetylcholine,  prostigmine  and  certain  other  anticholine- 
esterases  depress  spinal  reflexes  and  may  abolish  strychnine  convulsions 
by  an  inhibitory  effect  on  the  spinal  cord. 

Further  experiments  are  summarized  below: 


Central  convulsants: 

Eserine 

Dimethylcarbamic  ester  of  hordenine 
hydrochloride 

Stedman’s  “ meta  ” hydrochloride 
Miotine  hydrochloride 
Dimethyl  carbamic  ester  of  m-dimethyl- 
aminophenol  hydrochloride 
Dimethylcarbamic  ester  of  8-hydroxy- 
quinoline  hydrochloride 


Central  depressants  : 

Eserine  methiodide 

Dimethylcarbamic  ester  of  hordenine 
methiodide 

Stedman’s  “ meta  ” methiodide 

Miotine  methiodide 

Dimethylcarbamic  ester  of  methyl  hor- 
denine methylsulphate 

Dimethylcarbamic  ester  of  m-hydr- 
oxyphenyldiet  h yl  methyl  ammonium 
iodide 

Prostigmine 

Methylcarbainic  ester  of  3-oxy-phenyl- 
trimethyl  ammonium  methylsulphate 

Methylphenylcarbamic  ester  of  3-oxy- 
phenyltrimethyl  ammonium  methyl- 
sulphate 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


51 


Particularly  interesting  is  the  comparison  of  the  two  urethane- 
hordenine  compounds  : the  dimethylcarbamic  ester  of  hordenine  hydro- 
chloride is  a central  convulsant,  the  corresponding  methiodide  is  a 
central  depressant.  The  anticholinesterase  activity  of  both  in  vitro  is 
identical.  Their  effect  on  the  cat’s  gastrocnemius  stimulated  with  break 
shocks  of  varying  frequency  through  its  motor  nerve  is  identical.  Their 
effect  on  the  central  nervous  system  is,  however,  fundamentally  dif- 
ferent. 

The  central  action  of  the  convulsant  and  depressant  anticholine- 
esterases  examined  bears  some  relationship  to  their  degree  of  anti- 
cholinesterase activity.  The  convulsant  action  of  eserine  is  50  to  100 
times  as  great  as  that  of  dimethylcarbamic  ester  of  hordenine  hydro- 
chloride, and  Stedman  found  that  its  anticholinesterase  activity  in  vitro 
is  likewise  about  50  times  as  great.  When  the  dimethylcarbamic  ester 
of  hordenine  hydrochloride  is  deprived  of  its  urethane  grouping  (to 
form  hordenine  hydrochloride)  it  loses  its  convulsant  effect  [Schweitzer 
and  Wright , 1938).  Furthermore,  eserine  has  no  convulsant  action 
after  the  urethane  grouping  has  been  split  off  (to  form  eserdine  hydro- 
chloride). 

The  central  depressant  anticholinesterases  have  a structural  re- 
semblance to  one  another  in  respect  of  the  fact  that  their  basic  nitrogen 
atoms  are  present  in  the  form  of  quaternary  ammonium  groups.  The 
convulsant  anticholinesterases  are  all  salts  of  tertiary  ammonium  bases. 
This  difference  in  the  nature  of  the  basic  nitrogen  group  doubtless 
causes  differences  in  the  distribution  of  the  substances  in  the  tissues. 
The  quarternary  ammonium  compounds  are,  as  such,  necessarily  soluble 
in  water  and  insoluble  in  lipoids.  The  salts  of  the  tertiary  bases,  how- 
ever, undergo  some  hydrolytic  dissociation  in  solution,  which  gives  rise 
to  an  equilibrium  mixture  of  basic  ions  and  free  base;  the  free  base  will 
be  soluble  in  lipoids. 

We  suggest  that  the  central  action  of  both  convulsant  and  de- 
pressant anticholinesterases  may  be  due  to  preserving  naturally  formed 
acetylcholine  in  the  spinal  cord.  The  difference  in  their  action  may 
depend  on  the  site  of  their  activity  in  relation  to  the  surface  membrane 
of  the  nerve  cell  or  its  related  synaptic  terminals  (“  neuropil  ”).  Thus 
the  quarternary  lipoid-insoluble  anticholinesterases  may  preserve  acetyl- 
choline outside  these  membranes,  and  so  produce  central  inhibition. 
The  tertiary  anticholinesterases  (which  give  rise  to  lipoid-soluble  free 
base)  may,  on  the  other  hand,  preserve  acetylcholine  inside  these  mem- 
branes or  modify  the  permeability  of  these  membranes  to  acetylcholine  ; 
they  may  thus  facilitate  transmission  processes  or  initiate  a discharge 
of  motor  impulses  from  the  spinal  centres.  On  such  a theory  it  would 
be  possible  for  acetylcholine  to  act  both  as  a central  excitatory  and 
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inhibitory  agent  within  the  spinal  cord.  The  level  of  activity  of  anterior 
horn  cells  may  depend  on  the  relative  concentration  of  acetylcholine 
within  and  without  the  cells. 

Aeschlimann,  J.  A.,  and  Reinert,  M.  (1931),  J.  Pharmacol.,  Baltimore.  43,  413.  Kremer.  M.,  Pearson, 
H.  E.  S.,  and  Wright,  Samson  (1937,  J.  Physiol.  89,  21  P.  Schweitzer,  A.,  and  Wright,  Samson  (1937),  ibid.  89, 
165,  384;  90,  310.  Schweitzer,  A.,  and  Wright,  Samson  (1938),  ibid,  (in  the  press). 

Nachmansohn,  D.  (Paris).  Cholinestérase  dans  le  système  nerveux 

central. 

A l’hypothèse  d’une  transmission  chimique  de  l’influx  nerveux 
dans  le  muscle  strié  (Dale  et  collaborateurs)  s’opposait  une  difficulté 
principale:  le  processus  chimique,  interposé  pour  transmettre  l’influx 
nerveux  dans  cet  organe,  doit  avoir  une  vitesse  foudroyante.  La  sub- 
stance libérée  doit  être  détruite  durant  la  période  réfractaire,  qui  est 
dans  ces  cellules  de  l’ordre  de  millisecondes.  Déjà  en  1933  Adrian  a 
écrit,  qu’on  pouvait  admettre  en  principe  pour  les  terminaisons  du 
nerf  moteur  le  même  mécanisme  que  celui  démontré  par  0.  Loewi  pour 
le  système  autonome,  si  on  pouvait  montrer  que  la  substance  libérée 
peut  être  détruite  en  quelques  millisecondes. 

Nous  avons  montré  ( Marnax  et  Nachmansohn  1938)  que  dans  la 
jonction  neuromusculaire  existe  le  mécanisme  exigé  grâce  à une  concen- 
tration particulière  de  la  cholinestérase  dans  les  plaques  motrices.  Ce 
résultat  nous  a conduit  à rechercher  la  distribution  de  la  cholinestérase 
dans  le  système  nerveux  central  pour  examiner,  si  là  aussi  existent  les 
conditions  préalables,  pour  admettre  dans  les  synapses  centrales  la 
même  fonction  de  l’acétylcholine  que  celle  attribuée  à la  jonction  neuro- 
musculaire ou  au  ganglion  sympathique.  De  nos  recherches  sur  la 
cholinestérase  dans  le  système  nerveux  central  résultent  jusqu’à  présent 
les  faits  suivants  ( Nachmansohn  1938)  : 

1)  Tandis  que  dans  la  substance  blanche  il  y a très  peu  d’enzyme, 
la  concentration  enzymatique  est  toujours  très  élevée  dans  la  substance 
grise.  Mais  là  aussi  l’enzyme  est  très  inégalement  répartie.  Les  varia- 
tions dans  les  différentes  régions  du  cerveau  sont  très  importantes. 
Dans  le  cerveau  du  bœuf  p.  ex.  le  QCH.E.  (mgr.  d’acétylcholine  hydro- 
lysés  en  60  min.  par  100  mgr.  de  tissu)  est  2 à 3 dans  l’écorce,  8 à 10 
dans  les  t.  quadrijumeaux  ant.,  15  à 20  dans  la  rétine  etc.  Il  s’élève  à 
environ  40  dans  le  noyau  caudé  et  à 70  dans  le  noyau  lenticulaire  (pu- 
tamen). 

2)  On  peut  calculer  que  la  cholinestérase  est  assez  fortement  con- 
centrée dans  le  système  nerveux  central  pour  hydrolyser  dans  chaque 
synapse  une  quantité  suffisamment  grande  durant  la  période  réfractaire. 
Il  s’en  suit,  que  dans  les  synapses  centrales  aussi  bien  que  dans  la 
jonction  neuromusculaire  la  vitesse  d’hydrolyse  est  suffisamment  grande 
pour  qu’on  puisse  admettre  l’intervention  de  1 acétylcholine  dans  la 
transmission  de  l’influx  nerveux. 
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3)  L’enzyme  est  particulièrement  concentrée  autour  des  synapses. 
Dans  la  chaîne  abdominale  du  homard,  qui  comporte  des  fibres  motrices 
et  sensitives,  le  pouvoir  cholinestérasique  des  ganglions  est  2 à 4 fois 
plus  grand  que  celui  des  fibres.  C’est  sensiblement  le  même  rapport 
que  nous  trouvons  entre  le  pouvoir  cholinestérasique  des  fibres  et  des 
ganglions  dans  la  chaîne  sympathique. 

4)  Des  observations  faites  sur  les  tissus  embryonnaires  montrent 
une  relation  remarquable  entre  le  développement  des  synapses  et  la 
concentration  de  la  cholinestérase.  Dans  le  cerveau  de  l’embryon  du 
poulet  la  concentration  augmente  d’une  façon  particulièrement  forte 
pendant  les  jours  qui  précèdent  l’éclosion,  et  est  déjà  très  élevée  à la 
naissance.  Dans  le  cerveau  des  mammifères,  dans  lesquelles  les  cellules 
et  synapses  sont  peu  développées  à la  naissance  (rats,  lapins)  la  concen- 
tration augmente  surtout  pendant  les  premières  semaines  après  la 
naissance. 

5)  Comme  dans  la  jonction  neuromusculaire,  la  forte  concentration 
de  l’enzyme  persiste  dans  les  synapses  centrales  après  dégénérescence 
des  nerfs.  Cela  nous  conduit  à cette  conclusion  que  la  concentration 
particulière  ne  concerne  pas  les  terminaisons  nerveuses  elles-mêmes. 

Adrian,  E D.  (1933),  Ergebn.  Physiol.  35,  755.  Marnay,  A.,  et  Nachmansohn,  D.  (1938)  J.  Physiol. 
92,  37.  Nachmansohn,  D.  (1938),  C.  R.  Soc.  Biol.  Paris  127,  670,  894;  J.  Physiol.  Proc.  93. 

Buckner,  G.  D.,  Insko,  W.  M.  (Jr.),  Martin,  J.  H.  and  Harms, 

Amanda  (Lexington,  Kentucky,  U.  S.  A.)  À study  of  fat  metabolism 

in  the  laying  hen. 

Four  lots  of  Rhode  Island  Red  hens  were  fed  rations  in  which  the 
yellow  corn  in  the  control  ration  was  replaced  by  varying  amounts  of 
distillers’  corn  dried  grains.  Distillers’  corn  dried  grains  contain  less 
than  one  percent  starch  and  approximately  three  times  as  much  protein 
as  corn. 

During  nine  weeks  of  laying,  the  depot  fat  of  the  hens  receiving 
the  rations  containing  distillers’  corn  dried  grains  was  gradually  depleted 
while  the  uropygeal  glands  became  larger. 

The  chemical  composition  of  the  rations  and  the  fats  in  the  hen, 
eggs  and  chicks  are  discussed. 

The  rations  used  affected  the  composition  of  the  uropygeal  gland 
oil  less  than  the  depot  fat. 

The  uropygeal  gland  oil  has  a different  character  from  that  of  the 
body  fat,  which  indicates  a different  function. 

The  number  and  size  of  the  eggs,  weight  of  the  egg  shells,  com- 
position and  percentage  of  egg  yolk  fat,  hatchability  of  the  eggs,  weight 
of  chicks  and  composition  of  egg  yolk  fat  remaining  undigested  in  the 
chick  when  hatched  did  not  vary  materially  because  of  the  rations 
used. 
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Trappe,  W.  (Berlin).  Über  die  Bindnngsverhältnisse  und  die  Zu- 
standsform der  Lipoide  im  Serum. 

1.  Bindung  und  Extrahierbarkeit  der  Serumlipoide; 

2.  Verhalten  der  Serumlipoide  in  Gegenwart  verschiedener  Ad- 
sorptionsmittel ; 

3.  Physikalisch-chemische  Zustandsformen  der  Serumlipoide. 

Hadjioloff,  A.  (Sofia).  Le  cheminement  des  lipides  et  des  sub- 
stances iiposolubles  dans  l’organisme. 

On  s’efforce  à l’Institut  d’histologie  de  Sofia  de  mettre  à l’étude 
des  problèmes  morphologiques  et  physiologiques  en  relation  avec  les 
Lipides  (L.)  et  les  Substances  Iiposolubles  (S.  1.)  sur  la  base  de  la  cytolo- 
gie et  de  l’histologie  expérimentale,  où  les  côtés  morphologiques  et 
physico-chimiques  sont  considérés  ensemble  avec  les  côtés  physiolo- 
giques et  chimiques.  Ainsi  les  problèmes  classiques  liés  avec  les  L.  et 
les  S.  1.  se  sont  réduits  à deux  problèmes  généraux:  1.  Interaction 
entre  les  L.  et  les  S.  1.  en  état  physico-chimique  déterminé  et  les  élé- 
ments des  tissus  principaux-épithélial,  conjonctif,  sanguin,  musculaire 
nerveux  et  sexuel  — sous  des  conditions  expérimentales  précises  in  vivo 
ou  in  vitro.  2.  Cheminement  des  L.  et  des  S.  1.  à travers  les  cellules  et 
les  milieux  intercellulaires  de  l’organisme  en  tenant  compte  de  leur 
intégration  ou  désintégration  physico-chimique,  chimique  et  morpho- 
logique. 

Cette  conception  des  problèmes  exige  une  adaptation  des  méthodes 
anciennes  et  l’élaboration  de  méthodes  nouvelles  plus  adéquates.  Sont 
à mentionner:  1.  La  méthode  des  organes  isolés  in  vivo.  Avec  des 
opérations  appropriées,  à l’instar  de  l’estomac  isolé  de  Pavlov,  on  met 
en  contact  pendant  un  temps  déterminé  un  état  physico-chimique  d’un 
ou  des  Lipides  ou  des  S.  1.  avec  les  différents  groupes  de  cellules.  Ainsi 
on  a étudie  l’interaction  entre  les  L.  et  l’huile  d’olive,  l’acide  oléique 
etc.,  ou  entre  les  S.  1.  et  la  sudan  III,  la  Caroline  ou  entre  d’autres  li- 
pocolorants  naturels  ou  artificiels  et  les  épithéliums  de  l’oesophage  de 
l’estomac,  de  différentes  anses  intestinales,  de  la  vésicule  biliaire,  de 
l’utérus,  des  trompes  utérines  isolées.  Le  temps  de  l’expérience  est  de 
8 — 72  H.  L’animal  d’expérience,  le  chien.  2.  Méthodes  pour  étudier 
l’interaction  des  L.  ou  des  S.  1.  avec  les  cellules  des  différents  tissus 
cultivés  in  vitro.  On  a élaboré  des  techniques  micro-chimiques  topiques 
qualitatives  et  quantitatives  pour  les  L.  et  les  S.  1.,  (v.  la  communication 
resp.  au  congrès  des  cytologistes  à Zurich).  3.  Méthodes  pour  suivre  le 
cheminement,  la  répartition,  l’accumulation  et  la  disparition  des  L.  et 
des  S.  1.,  des  cellules  et  des  liquides  intercellulaires  de  l’organisme.  (Pr. 
les  détails  de  la  coloration  entérale  et  parentérale  des  Lipides  in  vivo 
voir  Bull.  Hist,  mai  1938). 
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Les  acquisitions  méthodiques  et  les  faits  nouveaux  sont  décrits 
par  l’auteur  et  ses  collaborateurs  dans  les  mémoires  suivants  : Clinica 
Bulgara  1929,  p.  329  et  p.  427;  Méd.  Spisanié  T.  XIII.  1929.  p.  241; 
Ann.  Univ.  Sofia,  Méd.  Fac.  T XI  1931  32,  p.  381;  ibidem  T.  XIII. 
1933/34,  p.  169,  T.  XIV,  p.  549.  et  p.  539,  p.  545;  C.  r.  Soc.  Biol.  T. 
CXIII.  1933  p.  1501,  p.  1499.  et  p.  578:  ibid.  T.  CXIX,  1935,  p.  1342  et 
p.  1344;  Naturwiss.  1937.  p.  762;  Z.  Zellforsch.  27.  1937  S.  527.  Les 
conclusions  à mentionner  ici  sont  : 1.  Il  y a une  accumulation  (résorption) 
des  Lipides  dans  les  cellules  épithéliales  libres  et  dans  les  cellules  des 
glandes  murales  de  la  muqueuse  des  organes  isolés  mentionnés  plus  haut. 
2.  La  substance  liposoluble  dissoute  dans  le  Lipide  (sudan  III,  etc.)  ne 
suit  pas  les  Lipides.  Elle  le  fait  pendant  la  résorption  normale  dans  les 
intestins  grêles  — les  Lipides  dans  les  cellules  intestinales  et  dans  les 
vaisseaux  lactés  sont  colorés.  Le  lipocolorant  seul  ou  avec  les  Lipides 
s’accumule  en  se  dissolvant  dans  les  Lipides  des  lipocytes  du  tissu 
adipeux  et  dans  les  ovocytes  (surtout  chez  la  poule).  3.  Les  Lipides  et 
les  S.  1.  introduits  dans  le  sang  par  le  sac  dorsal  chez  la  grenouille  peuvent 
se  trouver  sous  4 formes  : a)  particules  visibles  au  microscope  — lipo- 
micrones  sanguins.  Ils  ne  traversent  pas  l’épithélium  des  capillaires, 
mais  peuvent  être  phagocytés  ou  réduits  en  particules  de  moindre  di- 
mension. b)  particules  submicroscopiques  jusqu'aux  micelles  colloïdales 
les  plus  fines.  Ils  s’accumulent  dans  les  cellules  du  s.  r.  e.,  c’est  un  mode 
d’entrée  qui  n’est  ni  une  perméation  ni  une  phagocytose,  c’est  la  col- 
loïdopexie.  Nous  estimons  que  les  Lipides  et  certains  colorants  de 
l’état  colloïdal  pénètrent  dans  les  épithéliums  par  la  colloïdopexie.  Il 
est  probable  que  les  micelles  colloïdales  les  plus  fines  pourraient  traver- 
ser les  capillaires  et  la  couche  superficielle  des  lipocytes  et  des  cellules 
épithéliales.  C’est  la  perméation  des  micelles  de  dimension  moindre 
que  celles  qui  sont  colloïdopexiées.  c)  particules  hydrotropiques, 
constituées  par  une  molécule  d’un  L.  ou  d'une  S.  1.  et  une  ou  plusieurs 
mol.  d’une  substance  hydrotrope.  Les  particules  hydrotropiques  traver- 
sent les  capillaires  et  entrent  dans  les  lipocytes  et  les  cellules  épithéliales 
du  foie.  (v.  Bull.  Hist.  1938).  d)  Molécules  libres  ou  associées  des  pro- 
duits de  dédoublement  des  Lipides.  4.  La  sortie  des  L.  se  fait:  a)  par 
sécrétion  après  destruction  totale  ou  partielle  de  la  cellule,  b)  par  une 
sécrétion  des  lipomicrones  ou  des  micelles  et  c)  sous  forme  des  p.  hydro- 
tropiques ou  moléculaires  qui  est  la  seule  forme  possible  pour  les  lipo- 
cytes du  tissu  adipeux  mais  on  n’a  pas  aucune  preuve  directe. 

Okey,  Ruth  (Berkeley).  The  effect  of  the  vitamin  need  of  the 

animal  on  response  to  cholesterol  feeding. 

It  has  become  increasingly  evident  within  the  past  few  years  that 
tissue  lipid  distribution  may  be  profoundly  affected  by  dietarv  consti- 
tuents other  than  fat. 
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Rats  given  cholesterol  with  raw  casein  have  livers  containing  less 
fat  and  cholesterol  ester  than  those  fed  a similar  quantity  of  haked 
and  extracted  casein.  The  lecithin  accompanying  the  cholesterol  of 
egg  yolk  when  fed  to  rats  somewhat  decreases  the  excessive  storage 
of  liver  fat  but  does  not  prevent  that  of  cholesterol  ester1).  Lack  of 
the  vitamin  B complex2)  and  even  of  crystalline  vitamin  Bx3)  decreases 
the  capacity  of  the  rat  to  store  liver  fat  and  cholesterol  ester.  Lack 
of  vitamin  A,  on  the  other  hand,  does  not  seem  greatly  to  affect  the 
storage  of  cholesterol  ester  in  rat  livers  although  it  does  profoundlv 
affect  growth  and  fat  storage  generally1). 

Vitamin  C studies  have  been  made  with  guinea  pigs  given  chole- 
sterol with  a basal  diet  of  raw  casein,  20  parts,  fat,  15  parts,  regenerated 
cellulose,  5 parts,  yeast,  10  parts,  corn  starch,  45  parts,  Osborne-Mendel 
salts,  4 parts;  with  daily  supplements  furnishing  75  International  units 
vitamin  A,  and  9 to  10  International  units  vitamin  D,  and  5 to  30  mg. 
ascorbic  acid.  Control  animals  have  been  normal  except  possibly  for 
slightly  retarded  growth.  Animals  given  one  part  cholesterol  with  this 
diet  have  developed  enormous  and  fatty  livers.  Total  cholesterol  in 
blood  is  3 to  4 times  (340  to  460  mg.  per  cent)  as  high  as  in  rats  on 
similar  diets.  There  is  also  much  more  definite  evidence  of  migration 
of  cholesterol  into  tissues  other  than  liver  in  the  sterol  fed  guinea  pig 
than  in  the  rat. 

However,  the  greatest  changes  observed  have  been  in  red  blood 
corpuscles  and  spleen.  After  six  to  seven  weeks  on  the  cholesterol  diet 
the  guinea  pigs  show  signs  of  acute  red  cell  destruction.  Erythrocyte 
counts  drop  from  nearly  normal  to  as  low  as  1,500.000  within  10  to 
14  days.  During  this  time  there  is  evidence  of  increased  red  cell  fragility. 

Animals  killed  at  this  stage  have  had  spleens  weighing  6 to  8 
grams  while  those  of  control  animals  on  the  same  diet  have  weighed 
less  than  one-tenth  as  much.  Total  cholesterol  content  of  the  enlarged 
spleens  has  sometimes  reached  1.5  per  cent.  When  the  ascorbic  acid 
content  of  the  diet  has  been  increased  to  30  mg.  per  day  the  spleens 
have  become  larger  (in  one  case,  12.5  grams)  and  there  have  been  more 
striking  evidences  of  attempted  red  cell  regeneration. 

We  have  observed  no  similar  splenic  enlargement  in  rats,  even 
in  those  kept  for  a very  long  time  on  cholesterol  diets.  Further  studies 
on  the  nature  of  the  degenerative  changes  involved  in  this  anemia  and 
of  the  extent  to  which  it  can  be  affected  by  various  dietary  supplements 
are  now  under  way. 

t)  Okey,  R.,  and  Yokela,  E..  J.  Nutr.  11,  309 — 317,  1936.  8)  Okey,  R.,  Proc.  Soc.  Exp.  Biol.  Med.  30, 
1003 — 1005,  1933.  3)  McHenry,  E.  W.,  J.  Physiol.  89,  287,  1937.  J)  Gillum,  H.  L.,  and  Okey,  R.  J.,  Nutr.  11. 
303—308  and  309—317,  1936. 
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Dam,  H.  (Kopenhagen).  Vitamin  K und  seine  Bedeutung  in  der 

menschlichen  Pathologie. 

Vitamin  K ist  bekanntlich  ein  fettlöslicher  Stoff,  der  für  die  V or- 
beugung  einer  besonders  bei  Küken  leicht  wahrnehmbaren  Blutungs- 
krankheit notwendig  ist.  Das  Vitamin  ist  fettlöslieh  und  wird  in  der 
grünen  Pflanze  sowie  auch  durch  Fäulnisprozesse  synthetisiert.  Es 
kann  in  Form  von  sehr  starken  Konzentraten  hergestellt  werden.  Bei 
der  K-Avitaminose  ist  die  Gerinnungsfähigkeit  des  Blutes  stark  herab- 
gesetzt, was  auf  Mangel  an  Prothrombin  zurückzuführen  ist.  Verab- 
reichung des  V itamins  z.  B.  durch  intravenöse  Injektion  einer  Emulsion 
oder  einer  durch  besondere  Massnahmen  hergestellten  wässerigen 
Lösung  stellt  innerhalb  weniger  Stunden  die  normale  Gerinnungs- 
fähigkeit wieder  her.  Es  ist  in  vereinzelten  Fällen  gelungen,  die  ali- 
mentäre K-Avitaminose  bei  Säugetieren  hervorzurufen;  im  allgemeinen 
sind  diese  Tiere  aber  durch  ihre  Darmfäulnis  gegen  die  Wirkung  einer 
K-freien  Nahrung  geschützt.  Dies  beruht  wahrscheinlich  darauf,  dass 
der  Dickdarm  bei  Säugern  bedeutend  länger  ist  als  bei  Hühnern.  Ver- 
schiedene Autoren  haben  gezeigt,  dass  ein  der  K-Avitaminose  ähnlicher 
Zustand  durch  Fehlen  von  Galle  im  Darm  entsteht.  Unabhängig 
voneinander  haben  1 Varner,  Brinkhous  und  Smith1)  (1938).  Butt.  Snell 
und  Osterberg2)  (1938)  und  Dam  und  Glavind3)  (1938)  gefunden,  dass 
die  durch  Okklusionsikterus  bei  Menschen  hervorgerufene  Gerinnungs- 
anomalie durch  V itamin  K behoben  werden  kann  und  wahrscheinlich 
auf  herabgesetzter  Resorption  des  K-Vitamins  beruht.  Warner . 
Brinkhous  und  Smith1)  benutzten  Luzerne-Extrakt  und  Galle;  Butt. 
Snell  und  Osterberg 2)  gaben  Ätherextrakt  von  faulem  Fischmehl  zu- 
sammen mit  Galle  per  os;  Dam  und  Glavind3)  injizierten  ein  K-V  itamin- 
Konzentrat  intramuskulär.  Um  die  Gerinnungsfähigkeit  des  normalen 
und  pathologischen  Menschenblutes  exakt  zu  messen,  modifizierten  Dam 
und  Glavind 3)  die  bekannte  Methode  von  Albert  Fischer 4)  (1930),  die  für 
Vogelblut  ausgearbeitet  ist.  Durch  Zusatz  einer  bestimmten  Menge 
Heparin  lässt  sich  diese  Viethode  mit  grosser  Genauigkeit  zur  Unter- 
suchung von  Menschenblut  verwenden.  Vlit  Hilfe  dieser  Viethode 
konnte  leicht  gezeigt  werden,  dass  Hämophilie  und  Thrombopénie  mit 
K-Avitaminose  keine  Relation  haben.  Die  Bedeutung  des  K-V  itamins 
für  andere  pathologische  Zustände  wird  noch  untersucht. 

*)  Warner,  Brinkhous  and  Smith,  Proc.  Soc.  exp.  biol.  a.  med.  37,  628  (1938).  2)  Butt,  Snell  and  Oslerberg, 
Proceedings  of  the  Staff  Meetings  of  the  Mavo  Clinic  13,  74  (1938).  3)  Dam  and  Glavind,  Ugeskrift  for  Laeger 
p.  248  (1938);  Lancet  March  26th,  720  (1938).  *)  Fischer,  A.,  Pflügers  Archiv.  225,  737  (1930). 

Montag  Nachmittag  Auditorium  B. 

Pincus,  Gregory  (Cambridge,  England).  The  physiological  control  of 

ovum  growth  in  the  rabbit. 

Ovum  cleavage  in  the  rabbit  is  unaffected  by  ovariectomy  or  the 
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administration  of  certain  oestrogens,  progestin,  or  androgens.  Blasto- 
cyst growth  is  arrested  by  ovariectomy  and  oestrogen  administration. 
Progestin  and  methyl  testosterone  overcome  this  inhibition.  Blastocyst 
growth  is  not  dependent  merely  upon  the  presence  of  a progestational 
proliferation  in  the  uterus  since  oestriol  and  oestradiol  may  inhibit 
this  proliferation  without  affecting  blastocyst  growth.  It  is  concluded 
that  progesterone  controls  a distinct  set  of  reactions  leading  to  blastocyst 
expansion.  Progesterone  does  not  directly  stimulate  blastocyst  growth 
in  vitro.  Glutathione  does.  Glutathione  decreases  markedly  in  concen- 
tration in  the  uterus  during  the  period  of  blastocyst  growth.  It  is 
deduced  that  progesterone  functions  to  make  glutathione  available 
to  the  growing  egg.  Glutathione  is  oxidized  in  vitro  long  before  ovum 
growth  is  completed.  It  may  act  as  the  reducing  agent  for  a necessary 
constituent  of  the  serum  medium.  This  constituent  is  not  ascorbic  acid 
and  is  found  in  peritoneal  transudates.  It  passes  through  a Seitz  filter 
and  an  ultra  filter.  It  may  be  partially  destroyed  by  heat.  It  is  present 
not  merely  in  rabbit  serum,  but  also  in  mare’s  serum  and  human 
serum.  It  also  stimulates  the  growth  of  ferret  ova  and  ferret  ova 
transplanted  into  the  rabbit  uterus  grow  at  the  rate  typical  of 
rabbit  blastocysts. 

The  implantation  of  the  ovum  is  also  dependent  upon  progesterone 
stimulation  of  the  uterine  mucosa.  No  other  hormone  is  necessary  and 
testosterone  and  methyl  testosterone  cannot,  in  fairly  large  doses, 
substitute  for  progestin.  Implantation  is  inhibited  by  all  the  native 
oestrogens  if  they  are  administered  in  sufficient  dosage.  Implantation 
will  occur  in  the  isolated  rabbit  uterus  perfused  by  defibrinated 
blood  in  vitro , hut  the  extent  of  progestin  involvement  is  not  yet 
established. 

Schultz,  J,  and  Caspersson,  T.  (Stockholm).  Studies  on  the  Physiology 

of  the  Chromosomes. 

The  measurement  of  the  ultraviolet  absorption  spectra  of  the 
chromosomes  and  cytoplasm  (see  abstract  by  Caspersson ) has  shown 
an  association  between  the  synthesis  of  substances  having  the  absorp- 
tion maximum  characteristic  of  the  pyrimidine  nucleus  (e.g.  in  the 
chromosomes  nucleic  acid)  and  chromosome  division.  The  further  study 
of  the  relation  of  nucleic  acid  synthesis  to  the  growth  of  the  chromosomes 
makes  it  desirable  to  investigate  the  cytoplasmic  substances  of  this 
type.  Measurements  of  the  absorption  spectra  of  the  cytoplasm  of 
different  tissues  in  Drosophila  melanogaster.  and  of  the  same  tissues  at 
different  stages  of  development,  will  be  presented.  The  changes  in  the 
proportion  of  these  substances  present  in  the  different  cytoplasms  and 
nuclei  will  he  discussed  in  relation  to  the  place  of  synthesis  of  nucleic 
acid  and  its  role  in  chromosome  reproduction. 
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Hansen,  Klaus  (Oslo).  Über  „somatische“  Erblichkeit. 

Verfasser  hat  sich  die  Aufgabe  gestellt,  den  Übergang  gewisser 
Organbausteine  von  Generation  zu  Generation  zu  verfolgen.  Als 
Prototyp  wurde  das  Deuterium  gewählt,  von  welchem  man  weiss, 
dass  der  tierische  Organismus  es  beim  Aufbau  seiner  Organe  verwertet 
und  teilweise  in  recht  stabiler  Form  einbaut.  Als  Versuchstiere  dienten 
weisse  weibliche  Mäuse,  welche  per  os  Deuteriumoxyd  erhielten.  Nach 
einiger  Zeit,  als  das  Körperwasser  der  Tiere  ca.  10%  D20  enthielt, 
wurden  die  Tiere  gepaart  und  von  den  erhaltenen  Würfen  einige  der 
Jungen  analysiert,  ehe  sie  selbst  fressen  konnten  (8  bzw.  12  Tage  nach 
der  Geburt).  Der  durch  Behandlung  mit  physiologischer  Kochsalz- 
lösung auswaschbare  Anteil  Deuterium  betrug  ca.  30%.  Die  Analyse 
erfolgte  durch  Verbrennung  der  durch  Destillation  von  ihrem  Körper- 
wasser befreiten  und  getrockneten  Kadaver.  Für  den  Gehalt  des  Ver- 
brennungswassers an  D20  w urde  bei  Tieren  aus  2 verschiedenen  W ürfen 
2,3  bzw.  3,1  Mol%  Deuterium,  nach  der  Schwimmermethode,  gefunden. 
Eine  Reihe  Tiere  aus  den  Würfen  wurden  nach  Trennung  von  den 
Muttertieren,  ohne  jegliche  D20-Zufuhr,  längere  Zeit  am  Leben  ge- 
lassen. Ihr  D20- Gehalt  im  Körperwasser  lag  nach  einem  Zeitraum 
von  56 — 88  Tagen  zwischen  O,20/00  und  0,69°/oo  D20.  — Eines  der 
weiblichen  Jungen  wurde  ungefähr  2 Monate  alt  mit  einem  männlichen 
Tiere  desselben  Wurfes  gepaart  und  gebar  7 Junge,  welche  somit  die 
3.  Generation  darstellen.  Dieser  Wurf  wurde  getötet  und  analysiert. 
Sowohl  Körper-  wie  Verbrennungswasser  enthielten  merkbare  D20- 
Mengen.  Da  weder  diese  Tiere  noch  deren  Muttertiere  Deuterium  er- 
halten hatten,  muss  dies  von  der  Grossmutter  herrühren  und  teils 
intrauterin,  teils  mit  der  Milch  durch  die  Mutter  auf  den  Nachwuchs 
überführt  worden  sein. 

Wenn  man  annimmt,  dass  die  anderen  Atome  in  der  Organsubstanz 
im  nämlichen  Verhältnis  wie  Deuterium  überführt  werden,  kommt  man 
zu  dem  erstaunlichen  Ergebnis,  dass  der  Nachwuchs  in  dem  vorliegenden 
Fall  mehrere  Prozente  seiner  gesamten  Körpermasse  von  seiner  Gross- 
mutter geerbt  hat. 

Hinrichs,  Marie,  A.  (Carbondale).  Differential  modification  of  em- 
bryonic development  of  organs  in  twins  and  double  monsters  of 

salt-water  minnows. 

This  paper  is  the  fourth  of  a series  of  studies  with  ultra-violet  radia- 
tion and  fertilized  Fundulus  eggs.  The  radiation  source  was  a Cooper- 
Hewitt  quartz  mercury-vapor  arc.  Eggs  were  exposed  for  varying  periods 
of  time  at  intervals  shortly  after  fertilization.  It  has  previously  been 
show  n that  the  most  frequent  modification  of  development  appeared  in 
regions  of  the  body  which  at  the  time  of  exposure  were  physiologically 
most  active  in  relation  to  the  other  regions1).  As  a consequence,  varying 
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degrees  of  reduction  in  the  developmental  potency  appeared  in  the 
anterior  median  region  of  the  embryonic  axis.  When  exposures  are  made 
just  before  the  first  cleavage  there  appears  a certain  proportion  of  twins 
and  double  monsters.  Each  member  of  such  a pair  may  be  independent 
of  the  other  or  there  may  be  a posterior  union2).  In  the  latter  instance, 
both  members  of  the  pair  may  be  normal  or  one  may  appear  to  have 
had  a developmental  advantage  at  the  outset  and  appear  to  grow  at 
the  expense  of  the  other.  The  result  is  that  one  embryo  may  he  com- 
pletely normal  and  its  smaller  partner  he  definitely  inhibited.  The  inhibi- 
tion of  development  manifests  itself  in  the  same  way  as  the  inhibition 
which  appears  in  single  axes,  but  since  the  inhibiting  agent  (in  this  case, 
the  other  member  of  the  pair)  is  continually  present,  the  degree  of  inhibi- 
tion is  definitely  more  marked  and  its  effect  continous  and  uncomplicated 
by  differential  recovery.  A study  of  microscopic  sections  of  such  members 
shows  that  the  central  nervous  system  is  most  frequently  inhibited.  In 
some  instances  differentiation  seems  not  to  have  kept  pace  with  prolifera- 
tion, so  that  a large  amount  of  brain  tissue  may  develop  lacking  its 
characteristic  brain  structure.  The  remaining  organs  may  or  may  not 
develop  normally. 

In  some  cases,  involving  the  development  of  an  autosite-parasite 
type,  only  a small  protoplasmic  mass  appears  in  place  of  the  second 
embryo.  Study  of  sections  of  such  an  inhibited  member  may  reveal 
little  more  than  a heterogeneous  mass  of  commingled  tissues  scarcely 
distinguishable  from  each  other  and  apparently  lacking  a directional 
developmental  force.  In  many  instances  where  a mid-line  fusion  follows 
the  development  of  closely  adjacent  parallel  axes,  frequently  the  only 
evidence  of  duplication  may  appear  in  the  nervous  system. 

These  experiments  offer  further  evidence  that  ultraviolet  radiation 
is  an  effective  agent  in  producing  developmental  modifications. 

Hinrichs  and  Genther,  Physiol.  Zool.,  Vol.  IV,  3,  1931.  2)  Hinrichs,  Physiol.  Zool.,  Vol.  XI,  2,  1938. 

ten  Cate,  J.  (Amsterdam).  Zur  Physiologie  der  Kolossalfasern  des 

Bauchmarks  beim  Regenwurm. 

Seit  den  bekannten  Versuchen  Friedländer'’ s ist  es  bekannt,  dass 
Kolossalfasern  des  Bauchmarks  beim  Regenwurm  für  das  Zustande- 
kommen des  schnellen  Zuckungsreflexes  dienen.  Dies  wurde  von  Yolton 
bestätigt.  Bovard  und  in  der  letzten  Zeit  v.  Holst  kamen  auf  Grund 
ihrer  Versuche  zu  dem  Schlüsse,  dass  die  Kolossalfasern  am  Zustande- 
kommen des  Kriechreflexes  sich  nicht  beteiligen. 

Es  ist  bekannt,  dass,  wenn  ein  ruhig  dahegender  Wurm  an  einem 
Ende  gereizt  wird,  fast  in  demselben  Augenblicke  eine  Terdünnungs- 
welle  am  anderen  Körperende  einsetzt  und  der  Wurm  davonkriecht. 
Wie  beim  Zuckungsreflex  ist  die  Reaktionszeit  auch  in  diesem  Falle 
sehr  kurz.  Es  lag  daher  nahe,  zu  vermuten,  dass  auch  in  diesem  Falle 
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die  Impulse,  welche  die  Peristaltik  am  anderen  Körperende  auslösen, 
längs  den  Kolossalfasern  geleitet  werden. 

Versuche  mit  der  Durchtrennung  der  dorsalen  Kolossalfasern  haben 
gezeigt,  dass  die  Impulse,  welche  die  Peristaltik  im  anderen  Körperende 
auslösen,  auch  längs  dem  Bauchmark  nach  dem  anderen  Körperende 
geleitet  werden  können.  Das  Auftreten  der  Verdünnungswelle  an  dem 
Körperende,  das  dem  gereizten  entgegengesetzt  ist,  erfolgt  bei  den 
Würmern  mit  durchtrennten  Kolossalfasern  nicht  so  prompt,  wie  bei 
den  unversehrten  Tieren.  Die  Reaktionszeit  ist  nach  der  Operation 
stets  länger,  als  vor  derselben.  Dies  weist  auf  bestimmte  Veränderungen 
in  der  Erregungsleitung  im  Zentralnervensystem  der  Würmer  nach  der 
Durchtrennung  der  Kolossalfasern  hin.  Um  einen  Aufschluss  hierüber 
zu  erlangen,  wurden  Versuche  angestellt,  in  welchen  das  Bauchmark 
quer  durchtrennt  wurde,  während  die  dorsalen  Kolossalfasern  intakt 
gelassen  wrnrden.  Dies  konnte  dank  der  Anwendung  des  Mikromani- 
pulators nach  einiger  Übung  erreicht  werden. 

Bei  7 Würmern,  bei  welchen,  wie  die  mikroskopische  Untersuchung 
gezeigt  hatte,  die  Kolossalfasern  bei  der  Durchtrennung  des  Bauch- 
marks unbeschädigt  geblieben  waren,  konnten  bei  der  Reizung  des 
einen  Körperendes  im  anderen  prompt  Verdünnungsvellen  hervor- 
gerufen werden.  Ganz  besonders  waren  die  elektrischen  Reize  wirksam. 
Auch  der  Zuckungsreflex  konnte  bei  diesen  Tieren  ausgelöst  werden.  Die 
dorsalen  Kolossalfasern  können  somit  nach  der  Durchtrennung  des  Bauch- 
markes die  Verbindung  zwischen  den  beiden  Körperhälften  gewährleisten. 

Die  Erregung  kann  sich  dabei  sowohl  vom  Vorderende  nach  dem 
Hinterende,  wie  auch  umgekehrt  längs  den  Kolossalfasern  ausbreiten. 

Die  Erregung  des  einen  Körperendes  kann  längs  den  Kolossal- 
fasern das  andere  Körperende  erreichen  und  hier  sowohl  einen  Zuk- 
kungsreflex,  wie  auch  einen  Kriechreflex  auslösen. 

Die  Kolossalfasern  dienen  somit  nicht  ausschliesslich  zur  Vermittlung 
des  Zuckungsreflexes,  wies  es  bisher  angenommen  wurde,  sondern  sie 
können  auch  die  Impulse,  welche  zur  Peristaltik  der  Körpermuskulatur 
und  somit  zur  Kriechbewegung  führen,  in  beiden  Richtungen,  also 
von  vorn  nach  hinten  und  umgekehrt,  leiten. 

Die  Impulse,  welche  die  Kriechbewegung  veranlassen,  können  somit 
sowohl  längs  dem  Bauchmark,  wie  auch  längs  den  dorsalen  Kolossal- 
fasern geleitet  werden.  Hierin  kann  man  vielleicht  eine  bestimmte 
Sicherung  der  Leitung  der  für  das  Leben  des  Tieres  überaus  wichtigen 
Impulse,  welche  die  Fluchtbewegung  sichern,  sehen.  Anderseits  kann 
aber  diese  Erscheinung  auch  als  ein  weiterer  Beweis  der  Plastizität 
des  Nervensystems  des  Wurmes  aufgefasst  werden.  Welche  Deutung 
die  richtige  ist,  möchte  ich  vorläufig  offen  lassen.  Jedenfalls  ist  aber 
durch  diese  Versuche  festgestellt,  dass  der  Kriechreflex  auch  durch  die 
Kolossalfasern  vermittelt  werden  kann. 
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Montag  Nachmittag  Auditorium  C. 

Mazoué,  Henriette  (Paris).  Action  de  quelques  carences  sur  la  néo- 

formation  des  fibres  collagènes. 

Envisageant  du  point  de  vue  biochimique  le  problème  de  l’élabora- 
tion de  la  substance  collagène  dans  le  tissu  conjonctif,  nous  avons  été 
conduite  depuis  3 ans  à réaliser  plusieurs  séries  d’expériences  afin  de 
déterminer  le  mécanisme  de  production  de  cette  substance. 

La  technique  employée  consistait  à provoquer  chez  les  animaux  en 
expérience  des  granulomes  intrapéritonéaux  par  injection  d’une  suspen- 
sion de  « terre  d’infusoires  » dans  du  liquide  de  Ringer  et  à suivre  leur 
organisation  progressive  particulièrement  au  cours  des  premiers  stades 
de  leur  développement. 

Nous  avons  ainsi  montré,  en  nous  adressant  à des  cobayes  atteints 
de  scorbut  aigu  4)  2)  3)  ou  de  scorbut  chronique  5),  qu’en  l’absence 
de  vitamine  C dans  le  régime  alimentaire,  les  fibres  conjonctives  ne  se 
forment  que  très  lentement  et  restent  toujours  en  petite  quantité. 
D’autre  part,  nos  préparations  nous  ont  montré  que  toute  la  réaction 
inflammatoire  était  modifiée,  que  l’infiltration  histiocytaire  et  fibro- 
cy taire  était  elle  aussi  retardée  dans  une  très  large  mesure4). 

Poursuivant  notre  étude,  nous  nous  sommes  adressés  à des  rats 
soumis  à un  régime  alimentaire  déficient  en  lysine7).  La  lysine  entre  en 
effet  dans  la  composition  de  la  plupart  des  protéines,  et  des  collagènes 
en  particulier;  pour  diverses  raisons  on  peut  considérer  qu’elle  est  un 
des  constituants  essentiels  du  motif  caractéristique  des  chaînes  peptidi- 
ques, et  par  là  même  qu’elle  serait  indispensable  à la  synthèse  de  ces 
protéines. 

L’examen  des  pièces  nous  montre  un  retard  appréciable  dans  la  for- 
mation des  fibres,  et  une  diminution  de  leur  densité.  Quelle  que  soit 
l’origine  de  la  lysine,  vraisemblablement  contenue  dans  les  collagènes 
néoformés,  on  doit  constater  qu’ici  encore  la  carence  amène  un  retard  et 
une  diminution  de  la  fibrillogénèse.  De  plus,  cette  fois  aussi,  nous  avons 
un  retard  très  apparent  de  toute  la  réaction  inflammatoire. 

Si  l’acide  ascorbique  et  la  lysine  donnent  dans  l’ensemble  un  résultat 
identique,  nous  ne  pouvons  imaginer  qu’ils  aient  la  même  action  bio- 
chimique. Nous  avons  fait  alors  l’hypothèse  que  l’état  de  carence 
agissait  par  un  mécanisme  indirect  sur  la  fibrillogénèse  collagène. 

Nous  nous  sommes  enfin  adressés  à de  jeunes  rats  soumis  à un  régime 
déficient  en  cystine8). 

Cet  acide  aminé,  s’il  est  indispensable  à la  croissance,  n’entre  pas 
dans  la  composition  des  collagènes.  Cette  fois  encore  nous  avons  trouvé 
retard  et  diminution  dans  l’élaboration  des  fibres  conjonctives,  et  retard 
également  de  la  réaction  inflammatoire  en  général. 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


63 


C’est  donc  bien  l’état  de  carence  qui  agit  indirectement  sur  la  fibrillo- 
génèse  collagène,  et  non  la  suppression  d’un  élément  indispensable  à la 
synthèse  de  ces  protéines. 

Le  retard  de  toute  la  réaction  inflammatoire,  de  l’infiltration  leuco- 
cytaire. de  l’organisation  histiocvtaire  et  fibrocytaire  nous  laisse  néan- 
moins supposer  que  certains  éléments  tissulaires  sont  atteints  et  respon- 
sables de  ce  double  retard.  Nos  expériences  en  cours  cherchent  à dé- 
terminer quels  sont  les  éléments  atteints  et  de  quelle  façon  ils  le  sont. 

*)  Wolbach  et  Hove  (1926)  Intercellular  substances  in  experimental  scorbutus.  Arch.  of.  Pathol,  and 
Lab.  Med.,  v.  1,  p.  1.  2)  Wolbach  (1933).  Controlled  formation  of  Collagen  and  reticulum,  a study  of  the  source 
of  intercellular  substance  in  recovery  from  experimental  scorbutus.  Amer.  Journ.  of  Pathol.,  v.  9,  Suppl,  p.  689. 
3)  Random.  L.  et  Mazoué,  H.  (1936).  Rôle  de  la  vitamine  C dans  le  développement  de  scléroses  expérimentales. 
C.  R.  Soc.  de  Biol.,  t.  122,  p.  1184.  4)  Mazoué,  H.  (1937).  Etude  histologique  du  développement  de  granulomes 
expérimentaux  chez  des  Cobaves  scorbutiques.  Arch.  Anat.  Microsc.,  t.  33.  n°  2.  p.  129.  5)  Mazoué,  H.  et  Ran- 
dom. L.  (1937).  Scorbut  chronique  et  réactions  du  tissu  conjonctif  au  niveau  de  lésions  expérimentales.  C.  R. 
Soc.  de  Biol.,  t.  125,  p.  47.  6)  Mazoué.  H.  (1937).  Action  de  l’acide  ascorbique  sur  la  formation  de  fibres  con- 
jonctives. C.  R.  Soc.  de  Biol.,  t.  126,  p.  991.  T)  Mazoué,  H.  (1938).  Evolution  de  scléroses  expérimentales  chez 
des  Rats  à croissance  arrêtée  grâce  à un  régime  alimentaire  déficient  en  lysine.  C.  R.  Soc.  de  Biol.,  t.  127,  p.  1243. 
8)  Mazoué.  H.  et  Nataf,  B.  (1938).  Carence  en  cystine  et  évolution  de  scléroses  expérimentales.  C.  R.  Soc.  de 
Biol.,  t.  128,  sous  presse. 

Connor.  Cb.  L.  and  Chaikoff,  I.  L.  (San  Francisco).  The  experi- 
mental production  of  fatty-  livers  and  cirrhosis  of  the  liver  and 
their  relation  to  similar  conditions  in  man. 

Fatty  infiltration  of  the  liver  mav  result  from  many-  causes  in  man. 
including  diabetes,  the  lipid  disturbances  of  thyroid  or  pituitary  disease, 
or  both,  and  chronic  alcohol  poisoning.  Many  other  toxic  substances 
introduced  into  the  body-,  as  phosphorus,  will  produce  similar  changes. 
M e have  been  concerned  only  with  some  of  the  metabolic  disturbances 
associated  yvith  abnormal  lipid  balance,  inhibiting  or  retarding  the 
proper  oxidation  of  fat.  Three  different  methods  of  producing  lipid 
storage  in  the  liver  of  dogs  have  resulted  in  the  deyrelopment  of  cirrhosis. 
Eight  depancreatized  dogs  kept  alive  from  2.5  to  5.6  years  upon  a diet 
adequate  in  calories,  vitamins,  and  insulin  developed  fattv  livers  fol- 
lowed by  various  degrees  of  cirrhosis,  including  the  most  ser-ere.  This 
was  exactly  like  that  which  develops  occasionally-  in  man  in  diabetes. 
One  dog  of  a group  which  had  been  thyroidectomized  and  hvpophvsec- 
tomized  developed  severe  fatty  cirrhosis  of  the  liver,  as  a result,  we 
beliey  e.  of  the  abnormal  fat  metabolism  induced. 

A third  series  of  dogs  in  which  the  livers  had  been  made  fatty-  bv 
a high  fat  diet  were  given  increasing  amounts  of  diluted  alcohol.  The 
diet  then  was  changed  to  one  relatively  high  in  proteins,  low  in  fat. 
and  lacking  carbohydrates.  Calories,  vitamins,  and  salts  yvere  supplied 
in  adequate  amounts.  M ith  continuous  or  intermittent  treatment  with 
45%  alcohol.  v-arying  the  amounts  as  the  condition  of  the  animals 
changed,  the  three  anatomical  types  of  liver  disease  as  found  in  chronic 
alcoholism  were  reproduced,  namely,  simple  fatty-  enlargement,  fatty 
enlargement  with  peripheral  cellular  degeneration  and  earlv  fibroblastic 
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proliferation,  and  finally  a definite  fatty  or  portal  cirrhosis  of  the  liver. 
Local  pressure,  local  tissue  acidosis,  and  local  and  general  anoxemia, 
account  for  the  lesions.  It  is  known  that  the  substitution  of  alcohol  for 
carbohydrates  alters  tissue  metabolism  to  the  extent  that  oxidation  of 
fats  is  inhibited  and  that  carbohydrates,  even  when  available,  cannot 
be  fully  utilized.  The  experimental  condition  imposed  here  was  a re- 
production of  that  which  the  chronic  alcoholic  or  intermittently  severe 
alcoholic  imposes  upon  himself. 

We  believe  we  have  shown  that  severe  fatty  infiltration  of  the  fiver 
accompanying  pathologic  states  in  which  fat  or  fat-carbohydrate  meta- 
bolism is  greatly  altered  may  precede  and  develop  into  cirrhosis  of  the 
fiver.  The  most  common  extrinsic  étiologie  agent  introduced  which 
may  bring  this  about  is  alcohol. 

Shear,  M.  J.  (Boston).  Carcinogenic  activity  of  3 -substituted  and 

10-substituted  derivatives  of  1,2-benzanthracene. 

In  co-operative  studies1),  69  derivatives  of  1,2-benzanthracene  with 
substituents  at  the  3-  or  10-  positions  were  examined  for  carcinogenic 
activity  in  mice.  These  compounds  were  synthesized  by  L.  F.  Fieser 
and  coworkers  (Harvard  University),  M.  S.  Newman  and  coworkers 
(Ohio  State  University),  J.  von  Braun  and  coworkers  (Heidelberg), 
and  others.  The  findings  supplement  the  comprehensive  data  on  the 
5-,  6-,  and  other  positions  in  the  benzanthracene  molecule  obtained 
by  the  group2)  in  Kennaway’s  laboratory  in  London  where  the  pioneer 
work  in  this  field3)  was  done. 

In  this  laboratory,  pure  strain  mice  (chiefly  strain  A)  were  employed, 
and  the  compounds  where  usually  introduced  subcutaneously:  whereas, 
in  London,  mice  of  mixed  stock  were  employed  for  the  most  part, 
and  the  compounds  were  usually  applied,  in  benzene  solution,  to  the 
skin.  In  those  instances  in  which  different  results  have  been  obtained 
in  the  two  laboratories  in  tests  of  the  same  compounds,  the  differences 
appear  to  have  been  due  either  to  the  mode  of  application  or  to  differ- 
ences in  susceptibility  of  the  mice  employed. 

1 0-Methyl- 1, 2-benzanthracene  produced  tumors  in  a high  proportion 
of  the  mice  almost  as  rapidly  as  cholanthrene.  The  10-ethyl  derivative 
was  equally  potent  but  more  slowly  acting.  The  10-propyl,  10-iso- 
propyl, 10-butyl,  10-amyl,  and  eleven  other  10-  substituted  derivatives 
gave  no  tumors.  The  10-CH2CN,  10-CH2OH,  10-C.H2O  • COCH3,  10- 
CHo-COOCHg  and  the  10-OCH3  derivatives  produced  tumors,  slowly, 
in  a small  proportion  of  the  mice  (all  males).  The  tumors  reported  in 
this  paper  all  occurred  at  the  site  of  injection.  5-Cyano-10-methyl- 
1, 2-benzanthracene  produced  tumors  as  effectively  and  as  rapidly  as  the 
5, 10-dimethvl  derivative  and  20-methylcholanthrene.  Tumors  were 
also  obtained  with  the  5-chloro-10-methyl,  7-chloro-10-methyl.  <-eyano- 
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10-methyl,  and  the  9, 10-dimethyl  derivatives.  Negative  results  were  given 
by  ten  other  derivatives  with  substituents  at  both  the  10-  and  some  other 
position  or  positions.  The  3-hydroxy  and  the  3-methoxy  derivatives 
produced  tumors  in  a small  percentage  of  the  mice  after  a long  time. 
No  tumors  were  obtained  with  five  other  3-substituted  derivatives. 

Of  fourteen  cholanthrene  derivatives,  tumors  have  been  obtained 
with  seven.  In  addition  to  those  previously  reported,  it  was  found  that 
20-ethylcholanthrene  was  a potent  carcinogen  with  a longer  latent 
period  than  20-methylcholanthrene,  and  that  15,20-dimethylcholan- 
threne  produced  tumors  more  rapidly  than  16,20-dimethylcholanthrene. 
Five  compounds  had  substituents  at  both  the  3-  and  10-positions. 
Tumors  were  obtained  with  3-methoxy-10-methyl-l,2-benzanthracene; 
the  10-ethyl  and  10-propyl  analogues  were  negative.  The  3,10-di- 
methoxy  derivative  was  also  inactive.  Toxic  effects  were  produced  by 
3-hydroxy-10-methyl-l,2-benzanthracene;  a considerable  proportion  of 
the  mice  died  shortly  after  the  subcutaneous  injection  of  crystals  of  this 
compound.  With  both  the  9,10-dimethyl  and  the  4,10-ace  derivatives, 
doses  as  low  as  1 mg.  produced  severe  ulceration  at  the  injection  site, 
loss  of  weight,  and  death  of  many  of  the  animals;  moreover,  only  a few 
tumors  were  obtained.  On  reducing  the  dose  to  0.1  mg.,  less  injury 
was  produced,  the  survival  rate  was  much  better,  and  the  number 
of  tumors  obtained  was  increased.  l',2',3',4'-Tetrahydro-4,10-ace-l,2- 
benzanthracene,  and  l',2'-dihydro-4'-methyl-3, 4-benzpyrene  are  excep- 
tions to  the  general  finding  that  hydrogenation  destroys  carcinogenic 
activity.  They  are,  however,  less  potent  than  their  completely  aromatic 
analogues. 

Severe  skin  damage,  toxic  effects,  and  early  death  of  many  of  the 
mice  resulted  from  the  painting  of  the  skin  with  10-methyl-l,2-benz- 
anthracene.  The  rather  low  carcinogenic  potency  reported  by  the 
London  group  for  this  compound  in  skin  painting  experiments  is 
confirmed.  Tumors  were  obtained  with  the  painting  technique  in  this 
laboratory  in  a smaller  percentage  of  the  mice,  and  after  a considerably 
longer  latent  period,  than  in  the  injection  experiments  with  this  com- 
pound. 

x)  For  summaries  of  the  earlier  findings  see  Shear,  Am.  J.  Cancer  26,  322  (1936)  and  28,  334  (1936);  Am.  J. 
Path.  13,  655  (1937).  Arch.  Path.  23,  746  (1937).  J.  Biol.  Chem.  123,  cviii  (1938):  and  Fieser,  Fieser,  Hershberg, 
Newman,  Seligman  and  Shear,  Am.  J.  Cancer  29,  260  (1937).  2)  Cook,  Haslewood,  Hewett,  Hieger,  Kennaway 
and  Mayneord,  Am.  J.  Cancer  29,  219  (1937):  Bachmann,  Cook,  Dansi,  de  Worms,  Haslewood,  Hewett  and  Ro- 
binson, Proc.  Roy.  Soc.  London,  Series  B,  123,  343  (1937).  3)  The  results  obtained  in  other  laboratories  on  this 
subject  have  been  reviewed  by  Cook  and  others.  Am.  J.  Cancer  29,  219  (1937). 

Rowntree,  L.  G.,  Steinberg,  A.,  and  Brown,  W.  R.  (Philadelphia). 

Production  of  malignant  tumors  in  rats  with  wheat  germ  oil. 

Malignant  tumors  have  been  produced  in  approximately  100  albino 
rats  by  the  feeding  of  crude  wheat  germ  oil  made  bv  ether  extraction. 
These  tumors  arise  invariably  in  the  abdominal  cavity,  are  usually 
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spindle-cell  sarcomas,  and  almost  always  fatal.  They  may  be  single  or 
multiple.  They  have  been  produced  by  many  preparations  of  wheat  germ 
oil.  They  are  transplantable  in  practically  100  per  cent  of  cases.  The 
implants  retain  the  characteristics  of  the  primary  tumor  through  as  many 
as  20  hosts. 

To  date  only  oils  made  by  extraction  of  the  germ  with  ether  have 
been  effective  in  tumor  formation;  no  expressed  commercial  oil  has 
given  positive  results.  Diets  containing  50  per  cent  or  more  of  wheat 
germ  have  so  far  yielded  negative  results. 

Lesions  varying  from  cysts  and  benign  tumors  to  malignant  growths 
have  been  obtained  also,  following  the  injection  of  potent  wheat  germ 
oil,  the  type  of  tumor  depending  upon  the  site  of  injection,  and  in  all 
probability  on  the  particular  cell  stimulated.  Such  tumors  have  been 
produced  also  with  sediments  from  the  oil  and  with  fractions  made 
from  wheat  germ  oil. 

Some  progress  has  been  made  concerning  the  nature  of  the  tumor 
producing  substance.  The  evidence  thus  far  available  indicates  that  this 
agent  is  not  vitamin  E or  its  associated  compounds.  The  active  oils  are 
relatively  heat  stable.  Known  carcinogenic  substances  of  the  phenan- 
threne  series  appear  to  be  ruled  out  by  spectroscopic  studies. 

A new  tumor-producing  agent  has  been  found  in  ether-extracted 
wheat  germ  oil,  which  will  produce  malignant  tumors,  both  by  feeding 
and  by  injection.  Because  this  is  the  first  time  that  the  feeding  of  a plant 
product  has  resulted  in  tumor  formation,  we  are  attempting  to  explore 
the  possibilities  of  the  relation  of  vegetable  embryos  to  tumor  production. 


Dienstag  Vormittag  Auditorium  A. 

Eggleton,  M.  Grace,  Kramer,  K.,  Pappenheimer,  J.  R.  and  W inton, 

F.  R.  (Cambridge,  England).  Factors  affecting  the  oxygen  con- 
sumption of  the  isolated  kidney. 

Dogs’  isolated  kidneys  were  perfused  with  defibrinated  blood  from 
a pump-lung  circuit.  The  blood  from  the  renal  vein  was  passed  through 
a flattened  glass  tube  in  a light-tight  box  containing  a lamp  and  selenium 
oxide  photo  cell  so  that  changes  in  the  oxygen  content  of  the  blood 
were  continuously  recorded  in  terms  of  the  photo  cell  current  as  des- 
cribed by  Kramer.  At  short  intervals  the  photo  cell  unit  was  switched 
over  from  the  venous  to  the  arterial  blood  flowing  to  the  renal  cannula 
to  check  the  oxygen  content  of  the  arterial  blood  as  recorded  by  the 
same  unit.  The  unit  was  calibrated  in  each  experiment  by  i an  Slyke 
estimations  of  the  oxygen  contents  of  samples  of  arterial  and  venous 
blood.  The  blood  flow  was  measured  with  a stop  watch  and 
measuring  cylinder. 
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A rise  in  arterial  pressure  invariably  produced  a rise  in  oxygen 
consumption  which  was  proportional  to  the  change  in  blood  flow  at 
pressures  exceeding  60  mm  Hg.  For  example,  in  a kidney  from  a dog 
weighing  9 kg.,  the  following  successive  values  were  obtained: 


Blood  pressure,  mm  Hg 

98 

130 

160 

192 

160 

130 

104 

Blood  flow,  cc./min. 

123 

145 

158 

171 

160 

156 

138 

A-V  difference,  cc. 

1.35 

1.32 

1.33 

1.47 

1.36 

1.26 

1.10 

02  consumption,  cc./min. 

1.66 

1.92 

2.11 

2.52 

2.19 

1.96 

1.53 

The  arterio-venous  oxygen  difference  in  the  kidney  often  remained 
unchanged  when  the  blood  flow  was  varied  by  variation  of  arterial 
pressure,  sometimes  it  actually  rose  slightly  with  increase  in  pressure. 
This  appears  to  be  a unique  property  of  the  kidney  and  contrasts  with 
the  well  marked  fall  in  arterio-venous  oxygen  difference  found,  when 
the  blood  flow  is  similarly  increased  in  the  perfused  hind  limb.  Below 
an  arterial  pressure  of  60  mm,  however,  the  arterio-venous  oxygen 
difference  increased  with  decrease  in  blood  flow  in  the  kidney  as  in 
other  organs. 

The  rise  in  oxygen  consumption  with  rise  in  arterial  pressure  is 
related  to  the  increase  in  blood  flow  rather  than  to  the  diuresis,  for 
ureteral  obstruction  which  abolishes  urine  flow  without  affecting  the 
blood  flow  has  no  effect  on  the  oxygen  consumption.  The  possibility 
that  increased  arterial  pressure  opens  up  new  vascular  channels  and  so 
raises  the  oxygen  consumption  is  rendered  unlikely  by  the  facts  (1)  that 
diminution  of  blood  flow  due  to  an  increased  venous  pressure  also  reduces 
the  oxygen  consumption  although  it  distends  the  peritubular  blood 
vessels,  and  (2)  that  the  resistance  to  blood  flow  increases  with  increase 
in  arterial  pressure  in  the  kidney  unlike  other  organs.  The  possibility 
that  the  rise  in  oxygen  consumption  with  pressure  is  due  to  an  increased 
oxygen  tension  in  the  capillaries  due  to  the  larger  blood  flow  is  negatived 
by  the  facts  (1),  that  the  arterio-venous  oxygen  difference  remains 
unchanged,  and  (2)  that  changes  in  oxygen  content  of  the  arterial 
blood  even  greater  than  the  arteriovenous  oxygen  difference  do  not  affect 
the  oxygen  consumption. 

25  observations  on  diuresis  due  to  urea  over  a wide  range  of  concen- 
trations have  revealed  no  change  in  oxygen  consumption.  A change 
exceeding  3 p.  c.  should  certainly  be  detected  by  our  methods.  The 
onset  of  urea  diuresis  is  accompanied  by  a transient  vaso-dilatation 
and  reduction  in  arterio-venous  oxygen  difference,  but  both  these  pass 
off  within  3 or  4 minutes,  while  the  diuresis  may  persist  for  an  hour  or 
more. 
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Grabfield,  G.  P.  (Boston).  Further  observations  of  the  renal  inner- 
vation with  particular  reference  to  the  coordination  of  the  two 
kidneys. 

For  some  years  we  have  been  studying  the  function  of  the  renal 
nerves  and  have  found  them  in  control  of  the  excretion  of  the  end 
products  of  purine  metabolism.  We  have  been  able  to  show  that  the 
uricosuric  action  of  cinchophen  is  reversed  in  the  denervated  kidney 
and  further  studies  with  atropine  and  ergotamine  strongly  support  the 
view  that  the  excretion  of  allantoin  in  the  dog  is  a function  of  the  para- 
sympathetic system  whereas  that  of  uric  acid  is  controlled  by  the  sym- 
pathetic. To  study  this  further  in  unanesthetised  animals  in  short- 
period  experiments  it  seemed  desirable  to  exteriorize  the  ureters  and 
so  provide  an  animal  that  could  be  studied  with  one  kidney  denervated 
and  the  other  as  a control.  It  was  possible  to  make  such  animals  bv 
the  procedure  of  approximating  the  entrances  of  the  ureters  into  the 
bladder  and  a portion  of  the  surrounding  mucous  membrane  to  the 
skin  of  the  abdomen.  Apparently  there  is  sufficient  valve  action  at 
the  mouth  of  the  ureters  to  prevent  ascending  infection  since  we  have 
kept  such  dogs  for  periods  of  two  years  without  evidence  of  infection. 
This  communication  deals  with  certain  portions  of  experiments  on 
animals  so  prepared. 

As  a first  test  of  the  validity  of  this  preparation  it  seemed  impor- 
tant to  determine  the  reaction  of  these  animals  to  cinchophen.  Since 
our  previous  experiments  were  three-day  experiments,  it  was  first 
necessary  to  determine  the  time  relations  in  the  action  of  cinchophen. 
If  the  drug  be  given  by  mouth  to  the  fasting  animal  the  uricosuric 
action  is  almost  invariably  manifest  between  3 to  6 hours  after  adminis- 
tration. This  averages  an  increase  of  50%  over  the  control  values  col- 
lected under  the  same  conditions  at  the  same  time  of  day.  After  suf- 
ficient control  periods  were  studied,  the  left  kidney  was  denervated. 
using  the  technique  that  has  been  described  in  detail  elsewhere.  This 
consists  in  complete  decapsulation  of  the  kidney  and  the  dissection  of 
the  renal  vessels  free  of  all  visible  nerves  for  a distance  of  at  least  an 
inch.  It  has  been  previously  noted  that  this  procedure  leaves  no  nervous 
pathways  to  the  kidneys  intact.  The  experiments  as  outlined  above 
were  then  repeated  and  the  results  compared.  Our  findings  are  difficult 
to  explain  in  that  the  results  are  a reversal  in  the  action  of  cinchophen 
in  both  kidneys,  an  increased  initial  or  control  level  of  uric  acid  excretion 
and  a moderate  increase  in  the  volume  of  urine  from  both  sides.  In  a 
word,  the  results  of  denervation  of  the  left  kidney  in  these  experiments 
are  identical  with  the  results  of  denervation  of  both  kidneys. 

Experiments  with  the  mercurial  diuretics  show  similar  results  in 
relation  to  water,  chloride  and  uric  acid  excretion.  The  creatinine 
excretion  remains  constant  indicating  in  the  dog  that  the  glomerular 
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filtrate  is  unchanged  and  that  the  effects  observed  are  due  to  alterations 
in  secretion  or  reabsorption  through  the  tubules. 

Thus  these  experiments  indicate  a connection  between  the  kidneys 
other  than  neural  and  yet  in  some  way  connected  with  the  innervation. 

Mathieu,  Franz  (Liège).  Excrétion  urinaire  du  calcium  et  du 

phosphore  chez  le  chien  en  tétanie  latente.  — Action  de  la  thyroxine. 

A la  suite  d’observations  faites  chez  des  sujets  atteints,  l’un  d'in- 
suffisance parathvroïdienne  postopératoire,  l’autre  de  tétanie  idiopathi- 
que, Aub , Bauer.  Albright  et  Rossmeisl1)  attribuent  à la  médication 
thvroïdienne  le  pouvoir  de  relever  l'hypocalcémie  parathyréoprive.  Le 
mécanisme  de  ce  relèvement  serait  le  suivant  : Le  Calcium  enlevé  aux 
os  sous  l'influence  de  l’hormone  thyroïdienne  ne  serait  pas  immédiate- 
ment complètement  excrété.  Il  ne  s’éliminerait  dans  l’urine  qu’après 
avoir  relevé  le  niveau  sanguin  jusqu’à  un  certain  seuil  voisin  du  taux 
normal.  L’excrétion  urinaire  des  phosphates,  d’autre  part,  est  augmentée 
dès  le  début  du  traitement.  Ces  observations  n’ont  pu  être  vérifiées  par 
Hunter2)  chez  l’animal  thyroparathyroïdectomisé:  ses  chiens  et  ses  chats 
opérés  et  traités  par  la  thyroïde  succombèrent  dans  un  délai  de  10  jours. 
Kunde.  Oslund  et  Kern3)  ont  pu  cependant,  chez  des  chiens  thyropara- 
thyroïdectomisés  et  soumis  à l’action  d’extrait  thyroïdien  et  de  thyro- 
xine, maîtriser  temporairement  la  tétanie  dans  55%  des  cas  et  maintenir 
la  calcémie  pendant  1 à 3 semaines  au-dessus  du  niveau  tétanique.  Il 
est  difficile  de  juger  clairement  l’action  de  la  thyroïde  chez  ces  animaux 
en  tétanie  aiguë.  Le  délai  d’apparition  de  la  tétanie,  le  degré  et  la  rapidité 
de  l’abaissement  de  la  calcémie  sont  assez  variables  d’un  individu  à 
l’autre  après  la  thvroparathvroïdectomie. 

Nous  nous  sommes  placés  dans  nos  recherches  dans  des  conditions 
nous  permettant  d’apprécier  plus  facilement  l’effet  de  l’hormone  thyroï- 
dienne sur  le  métabolisme  du  Calcium  et  du  Phosphore  en  l’absence  de 
fonctionnement  parathvroïdien.  Nous  nous  sommes  servis  de  chiens 
passés  de  l’état  de  tétanie  aiguë  à celui  de  tétanie  latente.  Ces  animaux 
restent  en  vie  avec  une  calcémie  basse,  une  phosphatémie  élevée  et  ne 
présentent  pas  de  symptômes  aigus.  Le  niveau  de  leur  calcémie  et  de  leur 
phosphatémie  dépend  du  régime  alimentaire  auquel  ils  sont  soumis  et 
spécialement  de  la  teneur  de  ce  régime  en  Calcium  et  en  Phosphore. 
Le  même  régime  ne  maintient  pas  nécessairement  le  Ca.  sanguin  au 
même  niveau  chez  les  différents  animaux  en  tétanie  latente  et,  d’autre 
part,  un  animal  peut,  la  diète  restant  la  même,  améliorer  à la  longue 
sa  calcémie.  Mais  il  est  possible,  dans  certains  cas,  au  moyen  d’un 
régime  convenablement  choisi,  de  maintenir  pendant  très  longtemps  le 
Calcium  sanguin  d’une  manière  relativement  stable  à un  niveau  inférieur 
à la  normale.  Chez  de  tels  animaux,  la  calcémie,  soustraite  à la  fine 
régulation  parathvroïdienne  retrouve,  dans  de  nouvelles  conditions  un 
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certain  équilibre.  Il  est  aisé  de  vérifier  si  l’hyperthyroïdisme  modifie  cet 
équilibre  dans  le  sens  indiqué  précédemment. 

Résultats:  Chez  l’animal  en  tétanie  latente,  l’excrétion  calcique 
urinaire  est  diminuée.  Cette  diminution  paraît  proportionnelle  à l’abaisse- 
ment de  la  calcémie.  — L’excrétion  urinaire  des  phosphates  qui,  chez 
l’animal  en  tétanie  aiguë,  s’abaisse  très  fortement,  est  rétablie  dans  une 
certaine  mesure,  reste  cependant  inférieure  à la  normale.  La  phosphaté- 
mie se  maintient  élevée. 

L’administration  de  thyroxine  est  incapable  de  relever  la  calcémie 
à un  taux  normal.  On  peut  observer  quelquefois  une  légère  élévation  du 
Calcium  sanguin  au  début  du  traitement,  mais  cette  hausse  est  transi- 
toire et  la  calcémie  peut  même  tomber  dans  la  suite  en  dessous  de  son 
niveau  initial.  L’excrétion  urinaire  du  Calcium  est  légèrement  accrue. 
Cette  augmentation  est  parallèle  à l’augmentation  de  la  diurèse.  Dans 
un  cas  cependant,  nous  avons  vu  le  pourcentage  de  Ca.  dans  l’urine 
s’élever  légèrement.  La  thyroxine  provoque  régulièrement  une  nouvelle 
hausse  de  la  phosphatémie  déjà  élevée  dans  la  tétanie  latente.  Il  n’y  a 
pas  augmentation  d’excrétion  des  phosphates.  Celle-ci  fléchit  au  con- 
traire au  début  de  Taction  thyroïdienne. 

Notre  étude  expérimentale  ne  confirme  donc  pas  l’hypothèse  émise 
par  Aub  et  ses  collaborateurs.  Si  une  mobilisation  du  Ca.  et  du  P.  des 
os  sous  l’influence  de  l’hormone  thyroïdienne  a lieu  chez  le  sujet  privé 
de  ses  parathyroïdes  comme  chez  le  sujet  normal,  ce  qu'il  faut  vérifier, 
cette  mobilisation  n’amène  pas  le  retour  de  la  calcémie  à la  normale  et 
ne  se  traduit  pas  par  une  augmentation  de  l’excrétion  urinaire.  Le  re- 
lèvement de  la  calcémie  observé  par  Aub  et  ses  collaborateurs  chez  ses 
malades  est  peut-être  dû,  dans  un  cas,  à l’adjonction  au  traitement 
thyroïdien  de  parathormone  et  dans  l’autre^  cas  où  la  thérapeutique  a 
été  simple,  à la  présence  de  tissu  parathyroïdien  dont  l’activité,  in- 
suffisante par-elle  même,  a pu  être  exaltée  par  l'hyperthyroïdisme. 

*)  Aub,  J.  C.,  Albright,  F.,  Bauer,  W.,  et  Rossmeisl,  E..  Journ.  Clin.  Invest.  1932.  XI,  211.  2)  Hunter.  D.. 
Lancet,  1930,  I,  897,  947,  999.  3)  Kunde,  M.  M.,  Oslund,  R.  M.,  et  Kern,  R.,  Amer.  Journ.  of  Physiol.,  1931, 
XCVI,  45. 

Thorn,  George  W.,  and  Engel,  Lewis  L.  (Baltimore,  Md.).  The 

effect  of  sex  hormones  and  allied  substances  on  the  renal  excretion 
of  electrolytes. 

In  earlier  studies  we  have  observed  that  subcutaneous  injections 
of  adrenal  cortical  extract  were  accompanied  by  a retention  of  sodium 
and  chloride,  and  an  increased  excretion  of  potassium  in  normal  human 
subjects  and  in  normal  dogs  as  well  as  in  adrenalectomized  dogs  and 
patients  suffering  from  Addison’s  disease.  A similar  effect  has  been 
observed  in  normal  dogs  following  the  injection  of  corticosterone  and 
dehydro-corticosterone  (crystalline  compounds  derived  from  the  adrenal 
cortex)  and  21-acetoxy-progesterone  synthesized  by  Steiger  and  Reich- 
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stein.  All  three  of  these  substances  are  effective  in  maintaining  adrenal- 
ectomized  dogs.  The  close  structural  relationship  which  exists  between 
these  compounds  and  the  sex  hormones  (particularly  progesterone) 
prompted  an  investigation  of  the  possible  effect  of  injections  of  the 
sex  hormones  on  the  renal  excretion  of  electrolytes  in  both  normal  and 
adrenalectomized  dogs.  A further  stimulus  to  this  study  was  provided 
by  the  well  known,  but  as  yet  unexplained,  beneficial  effect  which 
estrus,  pseudo-pregnancy  and  pregnancy  exert  upon  the  survival  period 
of  adrenalectomized  animals. 

Methods:  Male  dogs  (approximately  10  Kg.)  were  maintained  in 
metabolism  cages  and  fed  a constant  diet.  At  the  completion  of  each 

24  hour  period  the  animals  were  catheterized  and  the  total  24  hour 
specimens  were  collected  for  analvsis.  The  substances  under  investiga- 
tion were  injected  subcutaneously  in  either  aqueous  or  oil  solutions, 
the  possible  effect  of  the  solvent  being  controlled  by  suitable  experi- 
ments. 

In  the  normal  dog,  adrenal  cortical  extract  (240 — 400  gm.  of  fresh 
cortex),  corticosterone  (4  mg.),  dehydro-corticosterone  (4  mg.)  and  21- 
acetoxy-progesterone  (1  mg.)  injected  subcutaneously  resulted  in  a 
marked  retention  of  sodium  and  chloride  and  an  increased  renal  ex- 
cretion of  potassium  during  the  24  hour  period  in  which  the  injections 
were  made.  During  the  second  24  hour  period  a marked  “ rebound 
effect  was  observed,  which  was  characterized  by  a reduction  in  the 
renal  excretion  of  potassium  and  a marked  increase  in  the  renal  excretion 
of  sodium  and  chloride.  Frequently  the  additional  loss  of  sodium  and 
chloride  was  quantitatively  equal  to  the  amount  retained  during  the 
previous  24  hour  period.  It  is  noteworthy  that  this  “ rebound  effect 
always  occured  during  the  second  24  hour  period  and  that  the  quantity 
of  material  injected  or  the  solvent  (aqueous  or  oil  solution)  did  not 
appear  to  alter  the  time  relationship  of  this  response.  Inactive  crystalline 
compounds  derived  from  the  adrenal  cortex  failed  to  give  this  response 
in  quantities  as  large  as  10  mg. 

The  injection  of  estradiol  (5  mg.),  estrone  (10  mg.),  progesterone 
(15  mg.),  androstenedione  (50 — 100  mg.),  androstenediol  (50 — 100  mg.) 
and  testosterone  propionate  (100  mg.)  resulted  in  a retention  of  sodium 
and  chloride  which  usually  reached  its  maximum  48 — 72  hours  later. 
The  sodium  and  chloride  retention  was  accompanied  by  a diminished 
urine  volume  and  nitrogen  retention.  The  increased  excretion  of  sodium 
and  chloride  which  followed  the  period  of  retention  was  less  clearly 
defined  and  of  longer  duration  than  that  following  the  injection  of 
“ cortin-like  ” substances.  Injections  of  sex  hormones  frequently  re- 
sulted in  a slight  increase  in  potassium  excretion  on  the  dav  of  injection. 

Estrone  in  doses  of  4 — 10  mg.  daily  and  testosterone  propionate 

25  mg.  daily,  were  ineffective  in  prolonging  the  survival  period  of  adre- 
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nalectomized  male  dogs.  Progesterone  appears  to  occupy  a position 
intermediate  between  these  compounds  and  the  44  cortin-like  ” com- 
pounds. Large  doses  (20  mg.)  are  necessary  to  induce  a sodium  and 
chloride  retaining  effect  in  normal  and  adrenalectomized  male  dogs. 
This  quantity  of  progesterone  does  not  appear  to  be  toxic  for  adrenal- 
ectomized dogs.  If  progesterone  has  any  44  cortin-like  ” property  its 
activity  must  be  less  than  one  fifth  that  of  corticosterone  and  dehydro- 
corticosterone and  one  thirtieth  that  of  21-acetoxy-progesterone. 

The  injection  of  estrogens,  androgens,  progesterone,  active  crystal- 
line compounds  derived  from  the  adrenal  cortex  or  21-acetoxy-pro- 
gesterone induced  sodium  and  chloride  retention  in  the  normal  dog. 
Studies  on  the  nature  of  this  retention  revealed  certain  differences  in 
the  character  of  the  changes  induced  by  the  sex  hormones  as  compared 
to  those  induced  by  adrenal  cortical  extract  and  44  cortin-like  ” com- 
pounds. 

Blazso,  S.  (Szeged).  Sur  la  régulation  centrale  du  métabolisme  de  l'eau. 

A la  suite  des  travaux  de  Cushing , Aschner , Camus  et  Roussy, 
nous  savons  que  dans  la  région  infundibulo-tubérienne  existe  un  centre 
régulateur  du  métabolisme  de  l’eau,  mais  nous  n’avons  que  des  suppo- 
sitions sur  le  mécanisme  de  sa  régulation.  Marx  fut  le  premier,  qui 
en  se  basant  sur  ses  expériences,  essaya  d’en  donner  une  explication. 
Nous  savons,  qu’il  lui  a été  possible  de  provoquer  chez  des  chiens, 
une  albuminurie,  une  hématurie  ainsi  qu’une  azotémie  et  une  augmen- 
tation de  la  concentration  des  chlorures  dans  l’urine,  par  différentes 
substances  introduites  dans  les  ventricules  latéraux.  Dans  une  série 
de  recherches,  il  a éxécuté  ces  expériences  sur  des  chiens,  ayant  subi 
une  énervation  des  reins.  Mais  comme  ces  investigations  le  démontrent, 
l’énervation  des  reins  n’a  aucune  influence  sur  l’évolution  du  phénomène 
ci-dessus.  Se  basant  sur  ces  faits,  Marx  a supposé,  que  cet  effet  central 
ne  peut  être  un  effet  périphérique  nerveux,  mais  qu’ü  se  développe 
sous  l’influence  hormonale. 

A l’appui  de  ces  recherches,  nous  avons  supposé,  que  si  la  théorie 
hormonale  de  la  régulation  centrale  du  métabolisme  de  l’eau  est  vrai- 
ment juste,  il  faut  qu’au  cours  de  l’excitation  du  centre,  le  taux  du 
sang  en  post-hypophysine  soit  augmenté. 

Pour  le  dosage  et  pour  l’extraction  de  cette  hormone  nous  avons 
plusieurs  méthodes.  Ainsi  pour  l’extraction  nous  avons  employé  à 
plusieurs  reprises  et  plusieurs  fois  même  simultanément,  la  méthode 
de  Hoffmann  et  Anselmino,  de  Marx  et  celle  de  Marx  et  Schtieider. 
Pour  le  dosage  du  principe  vasopresseur,  nous  avons  employé  la  mé- 
thode de  Simon  et  pour  le  dosage  du  facteur  anti-diurétique  celui  de 
Burn.  A l’aide  de  ces  deux  méthodes,  nous  sommes  à même  de  doser 
0.002  U.  I.  de  post-hypophysine. 
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L’excitation  du  centre  régulateur  du  métabolisme  de  l’eau  a été 
effectué  par  una  solution  de  chlorure  du  soude  à 5%  et  par  0.05  U. 
de  pituitrine. 

Du  moment  que  dans  le  sang  des  chiens  normaux  nous  n’avons 
pas  trouvé  la  dite  hormone,  nous  avons  examiné  le  sang  des  animaux 
préparés,  abreuvés  d’une  manière  continue.  Dans  les  ventricules  laté- 
raux de  ces  chiens,  nous  avons  injecté  un  demi  cm3  de  la  solution  de  sel, 
et  au  maximum  de  l’effet  anti-diurétique  nous  avons  pris  100  cm3 
de  sang  et  en  l’extrayant  selon  les  différentes  méthodes,  nous  avons 
examiné,  si  l’extrait  de  ce  sang  contient  maintenant  les  deux  principes 
hormonaux.  Dans  toutes  ces  recherches,  nous  avons  obtenu  des  résul- 
tats négatifs. 

Nous  avons  donc  estimé,  que  les  observations  de  Marx  sont  peut- 
être  en  défaut,  et  que  tout  de  même,  l’effeet  central  est  un  effet  péri- 
phérique nerveux.  Pour  résoudre  cette  question,  nous  avons  répété  à 
nouveau  les  recherches  de  Marx , mais  nos  résultats  ont  été  identiques 
à ceux  de  cet  auteur.  L’effet  anti-diurétique  de  l’excitation  centrale 
chez  des  chiens,  ayant  subi  une  énervation  des  reins,  était  le  même 
que  celui  des  chiens  normaux.  Mais  qu’elle  est  la  cause  de  nos  résul- 
tats négatifs,  obtenus  avec  l’extrait  de  ce  sang  ? Peut-être  que  dans  le 
sang,  la  quantité  de  cet  hormone  n’est  pas  suffisante  pour  nos  dosages  ? 

Dans  le  but  de  trouver  la  solution  de  ce  problème,  nous  avons  fait 
des  examens-contrôle  avec  le  sang  des  malades,  ayant  une  névro- 
pathie gravidique,  ou  une  éclampsie  puerpérale.  D’après  Marx,  nous 
trouvons  dans  le  sang  de  ces  sujets  5 fois  plus  de  cet  hormone,  que  chez 
les  sujets  sains,  où  il  a trouvé  0.01  U.  dans  100  cm3  de  sang.  Mais  dans 
l’extrait  de  ces  sangs,  obtenus  différemment,  nous  n’avons  trouvé,  ni 
le  facteur  vassopresseur,  ni  le  principe  anti-diurétique  de  l’hormone, 
c’est-à-dire  que  dans  100  cm3  du  sang  de  ces  sujets,  il  nous  était  im- 
possible de  trouver  même  une  0.002  U.  de  substance  active,  cependant 
que  nous  avions  poursuivi  très  minutieusement  les  dites  méthodes 
d’extraction. 

Les  recherches  de  Theobald,  de  Lewitt  ainsi  que  les  récents  travaux 
de  Simon  affirment,  qu’il  est  impossible  de  démontrer  dans  le  sang  la 
post-hypophysine;  elles  sont  opposées  à celles  de  Hoffmajin  et  Ansel- 
mino  et  de  Marx.  Ainsi,  nous  estimons  que  l’explication  de  nos  résul- 
tats négatifs  est,  que  les  auteurs  sont  dans  l’erreur  alors,  qu’ils  affirment 
que  l’on  peut  démontrer  dans  le  sang  les  deux  facteurs  du  lobe  posté- 
rieur de  l’hypophyse.  Malgré  tous  ces  faits,  nous  ne  pouvons  tout  de 
même  pas  rejeter  la  théorie  hormonale  de  la  régulation  centrale  du  méta- 
boslime  de  l’eau,  parce  qu'il  est  possible,  qu’au  cours  de  l’excitation 
centrale,  le  taux  hormonal  du  sang  augmente,  mais  peut-être  que  cette 
augmentation  n’est  pas  observable  avec  les  méthodes  actuelles.  Pour 
cette  raison,  nous  avons  cherché  d'autres  preuves. 
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Dans  un  récent  travail,  Gilman  et  Goodman  ont  publié,  que  dans 
certaines  circonstances  il  leur  a été  possible  d’extraire  de  l urine  le 
facteur  anti-diurétique  de  la  post-hypophvse. 

Nous  avons  donc  examiné  à l’aide  de  la  méthode  de  ces  auteurs,  si 
au  cours  de  l’excitation  centrale  le  taux  de  l’hormone  dans  l’urine 
augmente  ? En  effet,  nous  l’avons  constaté.  Alors  qu’avant  l’expérience, 
l’urine  n’a  pas  d’hormone,  après  l’excitation  du  centre  nous  avons 
réussi  à trouver  dans  100  cm3  d’urine  à peu  près  0.01  U.  des  deux 
principes  de  la  post-hypophyse.  Les  recherches  faites  chez  des  chiens 
qui  avaient  subi  une  énervation  rénale,  étaient  identiques  à celles 
observées  chez  des  chiens  normaux. 

En  conclusion,  nous  avons  trouvé:  1°  qu’au  cours  de  l’effet  de 
l’excitation  du  centre  régulateur  du  métabolisme  de  l’eau,  nous  n’avons 
pu  retrouver  dans  le  sang,  ni  le  facteur  vasopresseur,  ni  le  principe  anti- 
diurétique de  la  post-hypophyse. 

2°  Sous  l’effet  de  l’excitation  du  centre,  il  nous  a été  possible  de 
retrouver  dans  l’urine  ces  deux  principes. 

3°  Chez  les  chiens  qui  avaient  subi  une  énervation  des  reins,  sous 
l’effet  central,  les  deux  principes  étaient  également  démontrables. 

4°  A la  suite  de  tous  ces  faits,  nous  estimons,  que  la  régulation 
centrale  du  métabolisme  de  l’eau  est  soumise  à une  influence  hormonale. 

Dontas,  S.  (Athen).  Neuere  Ergebnisse  auf  dem  Gebiete  der  Wärme- 
regulation. 

Für  die  Bestimmung  der  Reizbarkeit  der  Wärmezentren  (W-Z.) 
untersuchten  wir  die  Körpertemperatur,  bei  welcher  die  Polypnoe  (Pol.) 
ausgelöst  wird.  Durch  diese  Methode  wird  j eweils  genau,  rein  physiologisch 
und  ohne  Fremdeinflüsse,  die  Schwelle  der  W-Z.  bestimmt.  Die  Differenz 
zwischen  der  Ausgangstemperatur  und  der  Schwelle  der  Pol.  wird  „ther- 
mische Breite“  genannt.  Diese  Breite  ist  der  Erregbarkeit  der  V -Z.  rezi- 
prok. Die  Auslösung  der  Pol.  tritt  normalerweise  bei  39.2° — 39.8°  beim 
Hunde  auf  und  bei  39,6° — 40°  beim  Kaninchen  (Thermische  Breite  in 
beiden  Fällen  um  0,4 — 0,6 — 0,8°). 

Viele  Versuche  haben  ergeben,  dass  der  Wasserhaushalt  einen  sehr 
grossen  Einfluss  auf  die  Erregbarkeit  der  W-Z.  ausübt.  Die  Schwelle 
der  W-Z.,  bzw.  die  thermische  Breite,  ist  in  inniger  Beziehung  mit  dem 
Wassergehalt  und  dem  Salzgehalt  des  Organismus.  Bei  einer  unzurei- 
chenden Wasserzufuhr  (langdauerndes  Dursten)  finden  wir  in  allen  Fäl- 
len ein  starkes  Sinken  der  Erregbarkeit  der  W-Z.  Die  Reizschwelle  der 
Pol.  steigt  dabei  auf  41° — 42°  und  die  thermische  Breite  auf  2°— 3°. 
Durch  Wasseraufnahme  erhöht  sich  gleich  bei  durstenden  Tieren  die 
Reizbarkeit  der  W-Z.,  so  dass  die  thermische  Breite  darnach  gering  oder 
gleich  null  wird.  Auch  durch  osmotische  Wasserentziehung  (Injektion 
hypertonischer  Lösungen)  ist  entsprechendes  beobachtet.  Entgegenge- 
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setzte  Resultate  erhält  man  bei  Verabreichung  hypotonischer  Lösungen. 
Die  hypotonischen  Lösungen  zeigen  also  eine  ausgesprochen  antipyre- 
tische Wirkung. 

In  ähnlichen  Versuchen  beim  Menschen,  bei  welchem  als  Test  der 
Reizschwelle  der  W-Z.  statt  der  Pol.  der  Schweissausbruch  verwendet 
wurde,  konnte  entsprechendes  beobachtet  werden.  Im  Gegensatz  zu  der 
herrschenden  Ansicht,  dass  das  Fieber  eine  krankhafte  „Erregung“  der 
W-Z.  ist,  fanden  wir  bei  fiebernden  Tieren  (durch  Infusion  von  Blut- 
serum, von  defribiniertem  Blut  oder  von  verschiedenen  Toxinen)  die 
Reizschwelle  der  Pol.  bei  viel  höheren  Temperaturgraden.  Es  muss  also 
der  Schluss  gezogen  werden,  dass  fiebererzeugende  Faktoren  eine  Herab- 
setzung der  Erregbarkeit  hervorrufen.  Dafür  sprechen  auch  unsere  weiteren 
Versuche,  welche  beweisen,  dass  die  Antipyretica  (Chinin,  Antipyrin, 
Aspirin)  nicht  eine  „Narkose“,  sondern  einen  ausgesprochenen  „Er- 
regungszustand“ der  W-Z.  hervorrufen,  sie  sind  also  keineswegs  Nar- 
kotica  der  W-Z.  Rein  narkotische  Wirkung  zeigen  dagegen  fiebererzeu- 
gende Substanzen,  wie  Tetrahydronaphthylamin,  Cocain  und  Narkotica, 
wie  Aether,  Chloroform,  Chloralose  usw. 

Diese  Versuche  zwingen  uns  zur  folgenden  Auffassung  des  Mecha- 
nismus der  W. -Regulation  : Die  W-Z.  bilden  ein  thermoregulatorisches 
System,  das  auf  eine  bestimmte  Höhe  der  Körpertemperatur  (Optimum) 
physiologisch  eingestellt  ist.  Dieses  Optimum  ist  die  Indifferenztempera- 
tur für  die  W-Z.  Die  normale  Bluttemperatur  ist  also  der  physiologische 
Nullpunkt  des  homologen  Reizes  der  W-Z. 

Ist  die  Erregbarkeit  der  W-Z.  durch  einen  lähmend  oder  narkotisch 
wirkenden  Faktor  vermindert,  dann  ist  die  Regulation  auf  ein  ent- 
sprechend höheres  Niveau  eingestellt  und  es  erfolgt  eine  HypertherTnie. 
Nach  dieser  Auffassung  ist  das  Fieber  ein  Lähmungssymptom  der  W-Z. 
Dagegen  wird  bei  einer  Steigerung  der  Erregbarkeit  der  W-Z.  die  Schwelle 
bei  niedrigerer  Temperatur  erreicht  und  es  kommt  eine  Hypothermie  zu- 
stande. Die  pharmakologische  Wirkung  der  Antipyretica  besteht  in  einer 
Erniedrigung  der  Reizschwelle  der  W-Z.  Das  lähmende  Fiebergift  und  das 
erregbarkeitssteigernde  Antipyreticum  wirken  antagonistisch.  Die  Beob- 
achtung, dass  die  Erregbarkeit  der  W-Z.  von  dem  Wasserbestand  des 
Organismus  in  hohem  Grade  beeinflusst  wird,  macht  die  Auffassung 
sehr  wahrscheinlich,  dass  wir  einen  grossen  Teil  der  Wirkung  der  ge- 
nannten lähmenden  oder  erregenden  Faktoren  auf  eine  Wasserverschie- 
bung zurückführen  können. 

Hardy,  J.  D.  and  Du  Bois,  E.  F.  (New  York).  Quantitative  de- 
terminations of  convection  and  radiation  during  chills. 

Observations  have  been  made  on  human  subjects  using  a res- 
piration calorimeter  which  measures  heat  production  by  indirect  ca- 
lorimetry and  heat  loss  by  direct  calorimetry.  The  total  radiation  from 
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the  surface  of  the  body  was  determined  by  means  of  a Hardy  radio- 
meter. 

Findings:  (1)  The  basal  metabolism  of  naked  men  is  constant  in 
experiments  made  at  temperatures  of  35°  down  to  22°  C.  Heat  pro- 
duction does  not  rise  until  the  onset  of  a chill.  In  cold  air  heat  loss  mav 
exceed  greatly  the  heat  production  for  several  hours. 

(2)  After  average  body  temperature  has  fallen  about  0.65°  C.  the 
normal  body  reacts  with  chill.  Alcohol  delays  the  response.  With  chill 
or  exercise  the  body  repays  the  heat  debt  before  starting  to  regulate 
heat  loss. 

(3)  When  naked  men  are  exposed  under  basal  conditions  to  air 
below  27°  C.  there  is  no  regulation  of  heat  loss  and  the  body  cools  ac- 
cording to  Newton’s  Law.  Above  27°  C.  there  is  a delicate  regulation 
by  peripheral  blood  flow  and  sweating. 

(4)  Under  basal  conditions  in  the  calorimeter  convection  contri- 
butes 12  °/0 — 15  °/0  of  the  total  heat  loss  but  increases  3 to  5 fold  with 
chills  or  moderate  exercise. 

Radiation  in  a chamber  at  27°  C.  contributes  about  60%  of  the 
total  heat  loss. 

(5)  In  a chill  due  to  cold  surroundings  heat  production  increases 
greatly.  The  total  heat  loss  rises  slightly  due  entirely  to  increase  in 
convection.  Radiation  decreases,  vaporization  is  about  constant.  The 
body  stores  heat. 

(6)  In  the  comfort  zone  with  mild  excercise  the  total  heat  loss 
rises  on  account  of  increase  in  convection  and  vaporization.  Radiation 
decreases.  The  body  does  not  store  heat. 

(7)  In  a malarial  chill  heat  production  increases  enormously. 
Heat  loss  increases  slightly  on  account  of  increase  in  convection.  Ra- 
diation decreases  with  fall  in  skin  temperature.  Vaporization  remains 
about  constant.  The  skin  temperature  subsequently  rises  more  sharply 
than  the  rectal  temperature. 

(8)  As  a rule  cooler  skin  temperatures  accompany  sudden  increases 
in  heat  loss  since  these  are  due  to  increases  in  convection  or  vaporization 
or  both.  Radiation  plays  a relatively  unimportant  role. 

Razett,  H.  C.  (Philadelphia).  Climatic  effects  on  blood  volume  and 
cardiovascular  reactions. 

In  1922  Barcroft  and  his  associates  reported  an  increase  in  blood 
volume  on  exposure  to  heat  in  the  tropics,  hut  such  changes  have  been 
assumed  negligible  under  less  extreme  conditions.  In  association  with 
F.  W.  Sunderman  and  J.  C.  Scott  measurements  of  serum  volume  have 
been  made  by  a modification  of  Austin  and  Sunderman’’ s method. 
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Blood  volume  was  calculated  from  such  estimates  and  hematocrit 
determinations.  Three  subjects  examined  in  Philadelphia  during 
cold  weather  and  one  or  more  times  in  hot  weather  have  shown 
blood  volumes  in  the  summer  15  to  40%  above  those  observed 
in  the  winter.  These  changes  occurred  even  though  the  subjects  lived 
in  the  winter  mainly  indoors  at  room  temperatures  of  21  to  26°.  Two 
of  these  subjects  (A  and  B)  were  also  exposed  in  an  air-conditioned 
room  (for  which  we  are  indebted  to  the  General  Electric  Company)  in 
the  winter  to  temperatures  of  32.5°  in  the  day  and  31°  at  night  a humi- 
dity of  36%.  During  a control  period  the  room  was  maintained  at  23.6° 
during  the  day  and  22°  at  night.  Subject  A submitted  himself  to  a 
second  period  of  heating  for  four  days  following  a return  to  the  control 
temperature  for  30  hours.  In  A the  serum  volume  was  increased  7% 
above  the  control  level  after  one  day’s  exposure  to  heat,  29%  after 
5 days,  and  28%  after  the  second  exposure  of  4 days.  In  B the  serum 
volume  was  increased  10%  in  2 days  and  29%  in  5 days.  The  total 
serum  protein  was  increased  approximately  proportionately;  the  total 
cell  volume  also  increased,  but  not  proportionately.  Neither  subject 
reached  their  summer  blood  volume  maximum.  The  rapid  increase  in 
blood  volume  of  about  1 liter  was  in  each  case  accompanied  by  an 
increase  in  weight  of  about  1 kilogram.  As  the  blood  volume  increased 
cardiovascular  adjustments  to  standing  became  more  stable;  the  increase 
in  pulse  rate  and  decrease  in  stroke  volume  were  less.  One  subject 
when  fully  adapted,  and  the  other  when  cooled  following  such  adaptation 
showed  little  reduction  of  cardiac  output  on  changing  from  the  lying 
to  the  standing  position.  Indirect  evidence  was  obtained  that  following 
the  temporary  cooling  the  blood  volume  in  A returned  temporarily  to, 
or  towards,  its  initial  value. 

The  rate  of  insensible  weight  loss  and  the  fluid  interchange  were 
also  measured.  The  loss  of  water  from  the  skin  attained  higher  values 
in  Subject  A than  in  Subject  B.  but  increased  from  the  normal  to  the 
higher  value  much  more  slowly. 

Kuno,  Yas  (Nagoya.  Japan).  Acclimatization  of  the  human  sweat 

apparatus  to  hot  climates. 

The  human  body  becomes  capable  of  perspiring  much  more 
strongly  in  the  summer  than  in  the  other  seasons.  Repeated  applications 
of  hot-air  baths  to  any  part  of  the  skin  result  in  a considerable  increase 
in  the  amount  of  sweat  on  that  part,  and  this  effect  may  continue  for  as 
long  as  a week  after  the  cessation  of  the  procedure.  In  this  case,  no 
changes  in  the  number  of  active  sweat  glands  can  be  noticed  so  that  the 
augmentation  of  sweat  secretion  must  be  due  to  an  increased  activity  of 
each  gland.  In  the  summer  or  in  tropical  climates,  the  sweat  glands  will  be 
in  such  a trained  condition  by  the  effect  of  hot  weather. 
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The  total  number  of  active  sweat  glands  was  estimated  in  Russians 
of  European  origin,  Japanese,  Koreans  and  natives  of  the  Phihppine 
Islands.  The  results  were  as  follows. 


Race 

Number  of 
subjects 
examined 

Age 

Number  of  active  sweat 
glands  (thousands) 

Russians  . . . 

6 

30  —58 

1636—2137 

Japanese  . . . 

10 

21/2—35 

1931—2756 

Koreans  . . . 

7 

19  —33 

about  2060 — 3000 

Philipinos  . . 

10 

17  —42 

2642—3062 

According  to  these  results,  the  natives  of  the  tropics  possess  a 
larger  number  of  sweat  glands  which  we  may  assume  to  he  in  a trained 
condition  as  above  mentioned. 

In  the  Philippine  Islands,  the  sweat  reflex  caused  by  immersing 
a leg  into  hot  water  was  tested  on  natives  and  on  Japanese  immigrating 
subsequent  to  childhood.  In  the  former  a higher  temperature  of  the 
water  was  required  for  provoking  a sweat  reflex,  i.  e.  their  sweat  centres 
are  distinctly  less  excitable  than  those  of  the  latter.  The  amount  of  sweat 
produced  on  exposure  to  high  temperature  or  in  muscular  exercise  varied 
considerably  in  the  Japanese,  and  it  was  very  abundant  in  some  of 
them.  The  individual  variation  was  strikingly  less  in  the  natives,  and 
the  amount  of  sweat  was  moderate,  hut  apparently  sufficient  for  control- 
ling the  body  temperature. 

From  the  above  account  it  seems  very  probable  that  the  manner  of 
acclimatization  to  hot  climates  is  quite  different  in  the  sweat  glands  and 
the  sweat  centres.  The  glands  develop  fullv  and  become  very  active, 
while  the  centres  become  tolerant  so  that  they  are  not  excited  above 
necessary  limits. 

Sweat  secretion  of  Japanese  born  in  the  Phihppine  Islands  was 
very  similar  in  every  respect  to  that  of  the  natives.  The  number  of 
active  sweat  glands  was  found  to  vary  from  2688  to  3323  thousands  in 
13  such  Japanese  except  one  in  whom  it  was  4026,  — values  similar  to 
those  of  the  natives.  This  number  was  from  1839  to  2603  thousands  in 
three  adult  Japanese  living  there  from  2 to  11  years.  It  was  found  in 
Japan  that  this  number  was  distinctly  small  in  children  below  two  years 
of  age,  e.  g.  it  varied  from  1469  to  1796  thousands  in  five  such  children. 
This  indicates  that  the  activation  of  sweat  glands  is  still  taking  place  in 
this  stage  of  childhood.  Only  when  a child  is  exposed  to  tropical  climate 
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during  this  stage,  the  activation  of  the  glands  may  be  facilitated  while 
the  sweat  centres  become  tolerant.  A true  acclimatization  will  then  be 
possible. 

Fraenkel,  Gottfried  (London).  Temperature  adaptation  and  the  physio- 
logical action  of  high  temperatures. 

At  temperatures  in  the  region  of  40°  to  45°  C most  organisms  die 
within  a few  hours.  There  has  been  a very  considerable  amount  of 
speculation  as  to  the  causes  of  death  at  these  lowest  lethal  tempera- 
tures; in  the  older  literature  death  was  attributed  mostly  to  coagulation 
of  the  proteins,  and  more  recently  other  theories  have  been  put  forward. 
Howewer,  Belehradek , in  a recent  careful  review  of  the  subject  has  come 
to  the  conclusion  “ that  the  effects  of  high  temperatures  upon  living 
systems  are  so  complex  that  no  theory  could  venture  to  reduce  them  all 
to  an  uniform  basis  ”.  Of  the  various  theories  the  most  promising  is  the 
44  lipoid  liberation  theory”  ( Belehradek ),  chiefly  advocated  by  Raper , 
Heilbrun  and  Belehradek.  It  is  based  on  the  fact  that  the  melting  points 
of  lipoids  vary  according  to  the  temperature  at  which  they  have  been 
formed.  They  would  be  higher  in  an  organism  living  at  a high  tempera- 
ture. If  the  cause  of  death  could  be  attributed  to  the  melting  of  the 
lipoids  and  their  liberation  from  the  cells,  an  organism  living  at  a high 
temperature  would  be  comparatively  better  protected  against  the  in- 
fluence of  high  temperatures.  Therefore  the  constitution  of  the  lipoids 
would  be  the  basis  of  the  phenomenon  of  heat  adaptation. 

The  literature  contains  a small  amount  of  evidence,  mostly  witb 
regard  to  unicellular  organisms,  on  adaptability  to  high  temperatures. 
Also  there  is  a vast  amount  of  information  about  the  comparative  degree 
of  saturation  of  lipoids  formed  in  plants  in  different  climates  and  also 
in  warm  and  coldblooded  animals.  Finally  there  are  a few  figures  for 
the  varying  iodine  numbers  in  one  species  grown  at  different  tempera- 
tures. But  the  phenomena  of  heat  adaptation  and  changing  melting 
point  of  lipoids  have  never  been  investigated  in  the  same  organism  and 
their  connection  in  the  lipoid  liberation  theorv  is  based  on  analogy. 

The  present  investigation  has  been  carried  out  with  the  larvae  of 
2 species  of  blowflies,  Calliphora  ervthrocephala  and  Phormia  terra 
novae.  The  former  can  be  reared  at  temperatures  from  12°  to  31°  C, 
and  the  latter  from  18°  to  36°  C.  Both  species  were  reared  at  the  extreme 
points  of  the  temperature  range  and  the  fully  grown  larvae  tested  for 
their  resistance  to  high  temperatures.  The  larvae  reared  at  the  high 
temperature  became  adapted.  Thus  at  a temperature  of  39°  C for 
Calliphora  and  of  45°  C for  Phormia  the  times  required  to  produce  an 
equivalent  amount  of  injury  for  the  larvae  reared  at  low  and  high 
temperatures  were  3 and  5 hours  respectively.  Further  the  temperatures 
which  the  heat  adapted  larvae  could  stand  for  5 hours  was  % — 1°  C 
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higher  than  the  equivalent  temperature  for  the  larvae  reared  at  the  low- 
temperature. 

Simultaneously  an  investigation  of  the  lipoids  of  the  fly  larvae 
hred  at  different  temperatures  was  undertaken,  using  the  iodine  values 
as  an  indication  of  the  melting  points.  The  determinations  were  made 
with  the  phosphatide  fraction  which  is  generally  considered  to  be  of 
vital  importance  in  the  cell  metabolism  and  was  therefore  more  likelv 
to  be  a deciding  factor  in  the  resistance  to  heat  than  store  fats.  The 
results  of  these  determination  show  a decrease  of  the  iodine  values  of  the 
phosphatides  with  increasing  temperature  from  about  90  to  65  in  both 
species.  The  results  on  the  heat  adaptation  and  the  changing  melting 
points  in  the  fly  larvae  are  therefore  in  full  accordance  wdth  the  lipoid 
liberation  theory. 

It  is  impossible  to  say  whether  other  factors  besides  the  melting 
of  the  phosphatides  can  be  regarded  as  the  causes  of  death  at  high  tem- 
perature. We  have  tested  the  influence  of  high  temperature  on  respir- 
ation by  measuring  the  oxygen  uptake  in  different  oxygen  tensions  at  a 
temperature  which  killed  the  larvae  within  3 hours.  It  was  thought 
that  lack  of  oxygen  and  accumulation  of  metabolites  might  possibly 
he  the  cause  of  the  heat  injury.  If  this  were  so  the  rising  of  the  oxygen 
tension  should  rise  the  resistance  to  high  temperatures.  The  result  of 
these  determinations  was  that  high  oxygen  tensions  of  50 — 100% 
somewhat  lowered  the  resistance  to  heat,  and  so  did  low-  oxygen  ten- 
sions below  8%,  the  optimum  oxygen  concentration  for  survival  was 
between  10  and  20%.  These  differences  in  resistance  at  different  oxygen 
tensions  were  very  slight  and  it  is  therefore  unlikely  that  damage  to 
respiration  constitutes  the  primary  cause  of  heat  injury. 

*)  In  cooperation  with  G.  V.  B.  Herford  and  H.  S.  Hopf. 


Beznak,  A.  B.  L.  and  Beznak,  M.  (Budapest).  Temperature  changes  in 
the  pituitary. 

The  temperature  of  the  anterior  pituitary  and  of  the  blood  of 
the  left  carotid  artery  has  been  measured  and  recorded  in  dogs  (of  both 
sexes)  narcotized  with  “ Barballyl  ” (diallylbarbituric  acid).  The  tem- 
perature measurements  were  made  with  thermogalvanometers,  a change 
of  0.1  C°  giving  5 — 7 mm  deviation.  Thermoneedles:  chromnickel 
0.3  mm  0 and  constantan  0.3  mm  0.  Cold  pole  in  a solution  of — 6 C° 
kept  in  a Dewar  flask.  In  12  out  of  18  cases  the  temperature  of  the 
pituitary  was  found  to  be  warmer  than  the  blood  in  the  carotid  with 

+ 0.5 1-2.0  C°.  Observations  of  the  temperature  of  the  pituitary 

and  the  carotid  continued  for  three  hours  showed  that  both  tempera- 
tures decrease  with  the  time,  but  the  carotid  blood  is  cooling  faster. 

The  effect  of  intravenous  injections  of  adrenalin  on  the  tw  o tem- 
peratures has  been  recorded.  In  19  cases  out  of  27  adrenalin  (0.6 — 
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10  y/ kg)  increased  the  temperature  of  the  pituitary  by  0.05 — 0.7  C°. 
In  9 cases  out  of  12  when  the  temperature  of  the  pituitary  rose  the 
carotid  blood  was  and  remained  colder  than  the  pituitary.  Under  these 
circumstances  the  temperature  of  the  pituitary  is  the  function  of  two 
factors.  The  one  is  its  heat  production,  the  other  the  cooling  effect 
of  the  cold  blood.  When  in  consequence  of  adrenalin  injection  the  tem- 
perature of  the  pituitary  rises  this  may  be  due  to  a vasoconstriction 
of  the  capillaries  and  precapillaries  in  the  gland,  or  to  an  increase  in 
the  heatproduction  of  the  gland,  or  to  their  combination.  The  vaso- 
constriction can  actually  be  seen  if  the  gland  is  observed  under  a 
binocular  microscope  (Magnification  30  x).  The  maximum  of  vaso- 
constriction coincides  with  the  maximum  elevation  of  blood  pressure 
in  the  femoralis.  The  return  of  the  blood  pressure  to  normal  is  accom- 
panied by  vasodilatation  in  the  pituitary. 

In  8 out  of  27  measurements  the  temperature  of  the  pituitary 
showed  either  no  change,  or  a slight  cooling.  If  in  these  cases  0.5  g kg 
glucose  (20%  solution)  is  given  intravenously  the  temperature  of  the 
pituitary  and  of  the  carotid  do  not  change,  and  the  femoral  blood 
pressure  remains  also  unchanged.  When  however  after  % hour,  adre- 
nalin is  given,  a great  rise  of  temperature  (+1.2  C°)  takes  place  both 
in  the  pituitary  and  carotid  blood.  Since  in  many  cases  the  rise  of  the 
pituitary  temperature  preceds  that  of  the  carotid  blood  it  is  believed 
that  the  rise  of  temperature  of  the  pituitary  is  not  merely  the  conse- 
quence of  carotid  blood  becoming  warmer  but  also  that  adrenalin  after 
glucose  injection  increases  in  the  pituitarv  some  exothermic  processes 
of  carbohydrate  origin. 


The  following  correlations  have  been  found  between  the  amount 
of  the  injected  adrenalin  and  its  effect. 


Adrenalin 

y kg 

Time  from  beginning 
until  max.  rise  of 
pituitary  temp.  Sec. 

Maximum  of  tempe- 
rature rise.  C° 

Duration  of  increased 
pituitary  temperature. 
Sec. 

0.65 

22 

0.05 

20 

2.50 

18 

0.11 

120 

5.00 

13 

0.18 

180 

10.00 

10 

0.28 

249 

It  is  believed  that  the  following  properties  of  the  effect  of  adrenalin 
on  the  temperature  of  the  pituitary  may  be  regarded  as  circumstancial 
evidence  warranting  the  conclusion,  that  the  described  influence  of  the 
adrenalin  content  of  the  blood  on  the  pituitary  plays  some  role  in  the 
humoral  regulation  of  that  organ  in  the  normal  intact  animal:  a)  Very 
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small  changes  in  the  adrenalin  concentration  of  the  blood  have  an  effect 
on  the  temperature  of  the  pituitary,  b)  The  concentration  effect  curve 
is  very  regular  and  can  be  fitted  into  the  known  equations  of  other 
physiological  functions  of  adrenalin. 


Dienstag  Vormittag  Auditorium  B 


Moore,  Carl  V.,  and  Arrowsmith,  Wm.  R.  (Columbus,  Ohio).  Studies 

in  iron  transportation  and  metabolism  : IV.  observations  on  the 

absorption  of  iron  from  the  gastro- intestinal  tract. 

Experimental  analysis  of  the  influences  governing  iron  absorption 
from  the  intestinal  tract  has  been  difficult,  since  no  method  for  measur- 
ing directly  has  been  available.  Investigators  have  been  forced,  rather, 
to  approach  the  problem  by:  1)  measuring  the  difference  between  the 
amount  of  iron  ingested  and  the  amount  excreted  in  the  urine  and  feces1)  : 
2)  measuring  the  amount  of  iron  which  disappears  from  an  isolated 
segment  of  gut  during  a unit  period  of  time1);  and  3)  determining  the 
total  increase  in  circulating  hemoglobin  which  results  from  the  thera- 
peutic administration  of  iron  in  various  forms3)4)  ’).  The  second  method 
does  not  permit  to  differentiate  between  that  iron  which  has  actually 
been  absorbed  from  the  isolated  loop  of  intestine  and  that  which  has 
merely  been  adsorbed  by  the  exposed  mucous  membrane6).  The  first 
and  third  methods  are  time  consuming,  require  extended  periods  of 
observation,  and  are  subject  of  gross  errors  in  interpretation7)8)9)10). 

With  the  recently  accomplished  demonstration  that  iron  is  trans- 
ported in  the  blood  stream  as  plasma  or  serum  iron11)12)13)14)  a new- 
experimental  approach  is  provided.  When  moderately  large  single 
doses  of  various  of  the  iron  salts  are  administered  orally,  there  is  a 
prompt  rise  in  the  serum  or  transport  iron  level.  This  increase  is  ap- 
parent within  the  first  half  hour,  reaches  its  maximum  in  two  and  a 
half  to  five  hours,  and  then  slowly  falls  to  approximate  the  basal  value 
by  the  end  of  seven  to  ten  hours.  It  must  be  emphasized  that  the  level 
of  serum  (transport)  iron  is  affected  not  only  by  the  iron  being  absorbed 
from  the  intestinal  tract,  but  also  by  that  being  removed  from  the 
blood  stream  by  the  organs  of  storage,  utilization  and  excretion.  The 
height  of  the  serum  iron  rise,  therefore,  is  an  index  only  of  the  fact  of 
absorption  and  of  the  degree  of  absorption.  It  cannot  be  used  as  a 
measure  of  the  total  amount  absorbed.  The  technique,  however,  makes 
possible  the  comparison,  in  the  same  individual,  of  the  absorption 
produced  by  different  kinds  of  iron  salts,  under  contrasting  conditions 
of  hematopoietic  activity,  and  under  various  metabolic  influences. 
With  the  use  of  this  new  method  of  study  it  has  been  determined  that  : 
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1.  When  iron  salts  were  given  orally  to  dogs  in  whom  the  thoracic 
duct  had  been  cannulated,  there  was  practically  no  increase  of  iron  in 
the  thoracic  duct  lymph.  Absorbed  iron,  therefore,  apparently  enters 
the  blood  stream  directly  rather  than  by  way  of  the  lymph  channels. 

2.  The  increase  in  serum  iron  values  which  followed  the  oral  ad- 
ministration of  iron  to  human  subjects  was  greater  under  fasting  con- 
ditions than  when  food  was  given  concurrently. 

3.  The  height  of  the  response  to  any  given  salt  was  found  to  be 
directly  proportional  to  the  quantity  of  iron  administered  up  to  a 
point  at  which  considerable  intestinal  irritation  with  consequent  in- 
creased intestinal  motility  was  produced. 

4.  The  elevation  in  serum  iron  which  followed  the  oral  administra- 
tion of  various  of  the  soluble  ferrous  salts  was  approximately  of  the 
same  magnitude  in  those  patients  with  hvpochlorhydria  or  achlor- 
hydria as  in  individuals  with  normal  gastric  acidity.  The  height  of 
the  response  to  similar  amounts  of  soluble  ferric  salts  was  considerably 
smaller  in  all  cases.  This  observation  was  interpreted  as  adding  further 
evidence  for  the  theory  that  iron  is  absorbed  as  ferrous  iron.  The 
decreased  efficacy  of  the  ferric  salts  in  causing  increases  in  serum  iron 
values  was  presumably  due  to  two  factors:  1)  incomplete  reduction  to 
the  bivalent  state,  and  2)  the  formation  of  insoluble  ferric  salts  (hydro- 
xide, phosphates,  etc.)  in  the  alkaline  medium  of  the  intestinal  tract. 
This  difference  in  absorption  of  ferrous  and  ferric  salts  was  especially 
noted  in  patients  with  an  histamine  refractory  achlorhydria.  The  ad- 
dition of  100  cc.  0.1  N HC1  to  the  ferric  iron  before  administration^ 
however,  failed  to  affect  the  resultant  serum  iron  curve  materially. 

5.  Water  insoluble  iron  salts  failed  to  produce  any  increase  in 
the  serum  iron  level  over  basal  values. 

6.  Patients  with  pernicious  anemia  in  relapse  failed  to  show  any 
serum  iron  response  to  the  oral  administration  of  iron  in  tolerated  doses 
(up  to  4 mg.  per  kilo  body  weight  as  a simple  ferrous  salt).  Good  res- 
ponses were  obtained,  however,  as  soon  as  the  reticulocytes  began  to 
increase  after  liver  therapy.  There  was  no  significant  difference  noted 
in  the  serum  iron  curves  produced  by  the  same  salt  before  and  after 
specific  therapy  in  the  hypochromic  microcytic  anemias. 

*)  Fowler,  W.  M.,  and  Barer,  A.  P.,  J.  Am.  Med.  Assoc.,  1935,  104,  144.  2)  Abbott,  W.  O.,  and  Miller,  T.  G., 
J.  Am.  Med.  Assoc.,  1936,  106,  16.  3)  Whipple,  G.  H.,  and  Robscheit-Robbins,  D.,  Am.  J.  Med.  Sei.,  1936, 
191,  11.  4)  Heath,  C.  W.,  Strauss,  M.  B.,  and  Castle,  W.  B.,  J.  Clin.  Invest..  1932,  11,  1293.  5)  Heath,  C.  W., 
Arch.  Int.  Med.,  1933,  51,  459.  6)  Groen,  J.,  and  Taylor,  F.  H.  L.,  Proc.  Soc.  Exp.  Biol.  & Med.,  1937.  7)  Hahn, 
P.  F.,  Medicine,  1937,  16,  249.  8)  Brock,  J.  F..  Brit.  Med.  J.,  1937,  1,  314.  9)  Brock,  J.  F.,  and  Hemter,  D., 
Quat.  J.  Med.,  1937,  N.  S.,  6,  5.  l0)  Fowler,  W.  M.,  and  Barer,  A.  P.,  Arch.  Int.  Med.,  1937,  59,  561,  1024. 
n)  Moore,  Carl  V.,  Arrowsmith,  Wm.  R.,  Quiligan,  J.  J.  Jr.,  and  Read,  J.  T.,  J.  Clin.  Invest.,  1937,  16,  613. 
12)  Moore,  Carl  V.,  Doan,  Charles  A.,  and  Arrowsmith,  Wm.  R.,  J.  Clin.  Invest.,  1936,  15,  455;  J.  Clin.  Invest., 
1937,  16,  627.  13)  Moore,  Carl  V.,  Doan,  Charles  A.,  Proc.  .Am.  Soc.  Exp.  Path.  . . .,  Arch.  Path.,  1937.  l4)  Heil- 
meyer,  Ludwig,  and  Plötner,  Kurt,  Gustav  Fischer,  Jena,  1937. 
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Overbeek,  G.  A.  und  Gaillard,  P.  J.  (Leiden).  Ein  qualitatives  und 
quantitatives  Testverfahren  für  die  Wirkung  antianämischer  Leber- 
extrakte in  vitro1). 

Die  übliche  Eichung  antianämischer  Präparate  ist  eine  klinische, 
da  die  bis  jetzt  beschriebenen  tierexperimentellen  Methoden  nicht  so 
zuverlässig  erscheinen,  dass  sie  sich  zu  allgemein  anerkannten  Test- 
methoden entwickeln  konnten. 


Deshalb  schien  uns  ein  Studium  der  Reaktionsfähigkeit  des 
Knochenmarks  normaler  Tiere  (des  hypothetischen  Angriffspunkts 
solcher  Präparate)  für  Leberextrakt  nicht  überflüssig  zu  sein. 

Methode:  Man  bringt  einige  Stückchen  Knochenmark  (Grösse 
etwa  1 mm3),  dem  Femur  eines  Meerschweinchens  (Gewacht  < 300  g) 
in  steriler  Weise  entnommen,  in  einem  Gemisch  von  15  Tropfen  Leber- 
extrakt verdünnt  mit  „Titro“  (Salzlsösung  von  Nordmark-Werke)  und 
15  Tropfen  keparinisiertes  Meerschweinchen-Plasma  in  eine  Carrell- 
Flasche  oder  ein  zylindrisches  Glas  mit  möglichst  flachem  Boden.  Nach 
der  Gerinnung  werden  die  Flaschen  resp.  Gläser  verschlossen  und  für 
15  Stunden  in  den  Brutschrank  bei  37°  gestellt.  Während  dieser  Zeit 
entwickelt  sich  ein  Migrationsgebiet  (Oberfläche  02 — 0X),  das  haupt- 
sächlich aus  weissem  Material  besteht  und  die  Oberfläche  des  Explan- 
tates  (0X)  viele  Male  übertrifft.  Das  Verhältnis  dieser  Oberflächen 

(^2^  Qi)  naclx  Projektierung  durch  Planimetrieren  bestimmt. 

bestimmten  Konzentrationen  des  Leberextraktes  (Pernaemon  forte 
Organon  1/100  und 


Bei 


1/ 


100  ooo) 

produzierenden  Gipfel.  (Versuchsbeispiel 


zeigen  diese  Verhältniszahlen  einen  zu  re- 


02-0i 


für  Kontrolle  = 14,1, 
8.4.  id. 


0l 

Verdünnung  1/50  = 16,6,  id.  Vioo  = 20,3,  id.  5000  — 100000 

17,5.)  Der  höchste  Gipfel  wurde  genauer  abgegrenzt  in  Versuchen  mit 
näher  zusammenliegenden  Konzentrationen,  bei  denen  ein  reproduzier- 
barer Unterschied  zwischen  1/60,  1/80  und  1 100  gefunden  wurde.  (\er- 
suchsbeispiel  : Kontrolle  = 7,7,  Verdünnung  1 60  - 15,2.  id.  1 80  = 24.2, 
id.  1/100  = 15,9.)  Es  ist  leicht  zu  verstehen,  dass  in  den  ersten  Ver- 
suchen die  Gipfel  nicht  so  hoch  sind,  da  die  Methode  so  genau  arbeitet, 
dass  nur  durch  einen  Zufall  die  optimale  Konzentration  getroffen  wer- 
den könnte. 


Anfangs  wurde  mit  einem  Handelspräparat  gearbeitet  (Pernae- 
mon, Organon).  Später  wurde  die  Methode  verbessert  und  angewendet 
auf  verschiedene  kristallinische  Präparate  (klinisch  geeicht  und  wirk- 
sam befunden)  und  ein  nicht  kristallinisches  Präparat  von  gleichem 
Reinheitsgrad  (4  mg/cm3  ist  aeq.  mit  Pernaemon  forte),  das  kein  des- 
infizierendes Konservierungsmittel  enthielt.  Die  angegebenen  5 er- 
dünnungen  beziehen  sich  alle  auf  Pernaemon  forte. 
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Negative  Resultate  wurden  erhalten  mit  erhitztem  Pernaemon 
(3  St.  auf  120°)  und  mit  einem  Fischleberpräparat,  bereitet  wie  Per- 
naemon, jedoch  klinisch  völlig  unwirksam. 

Eine  Untersuchung  über  die  Art  des  migrierenden  Zellmaterials 
(differentielle  Zählung  nach  Färbung  mit  Haematoxylin-Eosin)  mit 
speziellem  Hinblick  auf  die  roten  Zellen,  ergab,  wenigstens  bei  den 
gereinigten  Präparaten,  keine  Unterschiede  gegenüber  den  Kontrollen. 

Zusammenfassung.  Eine  Methode  wird  beschrieben,  bei  der  die 
Vergrösserung  des  Migrationsgebietes  eines  explantierten  Knochenmark- 
Stückchens  ein  Mass  ist  für  die  Wirksamkeit  von  Leberpräparaten. 
Das  Verfahren  liefert  Resultate  innerhalb  von  24  Stunden  und  fordert 
nur  das  Knochenmark  aus  dem  Femur  eines  Meerschweinchens  und 
einige  Tropfen  Leberextrakt.  Sie  hat  eine  Genauigkeit  von  ^25%. 

*)  Ausführliche  Mitteilung:  Overbeek,  Gaillard  und  de  Jongh,  Schweiz.  Med.  Wochenschr.  1938,  68, 
Nr.  25,  711. 

Mansfeld,  G.  (Pécs,  Ungarn).  Blutbildung,  perniziöse  Anämie  und  das 
„myelotrope  Hormon”  der  Schilddrüse. 

In  Fortsetzung  früherer  Untersuchungen  über  die  Rolle  der  Schild- 
drüse im  Vorgang  der  Blutbildung  liess  sich  zeigen,  dass  das  Antiperni- 
ziosaprinzip der  Leber  gegenüber  der  Saponin-Collargol-Anämie  von 
Kaninchen  nach  Entfernung  der  Schilddrüse  unwirksam  ist,  während 
das  Magenprinzip  seine  volle  Wirksamkeit  behält.  Dies  sprach  dafür, 
dass  vielleicht  die  perniziöse  Anämie  durch  gleichzeitige  Schädigung  der 
Magenfunktion  und  der  Schilddrüsentätigkeit  zustande  kommt.  Diese  An- 
nahme wurde  dadurch  gestützt,  dass  es  gelungen  ist,  an  weissen  Ratten 
und  Hunden  durch  Magen-  und  Schilddrüsenexstirpation  eine  makro- 
zytäre  hyperchrome  Anämie  zu  erzielen.  Die  Versuche  zur  Isolierung 
des  wirksamen  Schilddrüsenstoffes  zeigten,  dass  Thyroxin  für  die  Akti- 
vierung des  Leberprinzips  unwirksam  ist,  dagegen  aus  der  säureunlös- 
lichen Fraktion  des  alkalischen  Schilddrüsenhydrolysats  durch  vor- 
sichtige Säurebehandlung  und  Alkoholfällung  eine  praktisch  thyroxin- 
freie Fraktion  zu  erhalten  ist,  welche  die  fehlende  Schilddrüse  im  Vor- 
gang der  Leberaktivierung  sowohl  an  anämisierten  Kaninchen  als  auch 
an  den  doppeltoperierten  Hunden  ersetzen  kann.  Die  hyperchrome  Anä- 
mie der  doppeltoperierten  Hunde  schwindet  nach  Zuführung  dieses 
myelotropen  Schilddrüsenhormons  auch  ohne  Verabreichung  von  Leber- 
substanz. 

Robscheit-Robbins,  F.  S.,  and  Whipple,  G.  H.  (Rochester,  N.  Y.). 

Amino-acids  (d-  and  1-forms)  and  their  influence  upon  hemo- 
globin production  in  experimental  anemia. 

Experimental  data  have  indicated  that  various  amino-acids  exert 
a definite  influence  upon  hemoglobin  production  in  dogs  rendered  anemic 
by  blood  withdrawal.  The  dogs  are  kept  anemic  for  a long  period  of 
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years.  They  are  standardized  at  frequent  intervals  for  control  tests 
of  both  liver  and  iron  feeding.  Numerous  experiments  under  these 
conditions  have  demonstrated  a rather  uniform  response  of  “ Net 
Hemoglobin  production  ” following  a two  weeks  feeding  of  both  liver 
and  iron. 

The  general  belief  has  been  that  the  natural  forms  of  amino- 
acids  are  more  active  in  protein  metabolism  than  the  optical  isomers 
or  synthetic  forms.  This  has  been  particularly  emphasized  in  growth 
experiments  with  rats.  We  wish  to  submit  evidence  that  under  the 
condition  of  a severe,  long-continued  (experimental)  anemia  both  the 
d-  and  1-forms  of  various  amino-acids  exert  a definite  influence  on  the 
formation  of  red  cells  and  hemoglobin.  These  studies  concern  both 
d-  and  /-forms  of  histidine,  phenylalanine,  and  leucine. 

Hoitink,  A.  W.  J.  H.  (Utrecht).  Researches  on  acute  haemorrhage 

and  on  artificial  blood  substitutes  after  haemorrhage. 

1.  A method  was  worked  out  to  cause  biologically  equivalent  fatal 
haemorrhages.  For  that  purpose  they  are  to  be  continued,  until  in 
the  animals  experimented  upon  (dogs),  a special  complex  of  symptoms 
(“  triad  of  symptoms  of  functional  fatal  haemorrhage  ”)  show  s itself. 
This  occurs  at  a loss  of  blood  of  50 — 64  ccm  (on  an  average  56 — 57  ccm) 
per  kgm.  of  bodyweight. 

2.  The  life-saving  action  of  different  artificial  blood  substitutes,  in- 
jected intravenously  after  acute  haemorrhage  (biologically  equivalent 
fatal  haemorrhages)  was  examined1). 

None  of  these  fluids  appeared  to  bring  about  a better  action  than 
the  0,9%  NaCl  solution.  In  comparison  w-ith  the  NaCl  solution  none 
of  the  substitutes  showed  a particularly  favourable  influence  on  the 
restoration  of  the  blood  (bloodcells,  haemoglobin,  proteins)1).  The  more 
complicated  fluids  have  no  better  action  than  the  NaCl  solution,  whereas 
their  preparation  for  clinical  use  may  produce  difficulties  and  dangers. 
In  my  experiments  the  injection  of  other  blood  after  acute  fatal  haemor- 
rhage was  not  necessary,  whereas  it  may  produce  the  well-known  diffi- 
culties and  dangers  of  blood  transfusion. 

3.  After  acute  haemorrhage  (30 — 40  ccm.  per  kgm.  of  bodyweight) 
a relative  increase  of  the  colloid  osmotic  pressure  of  the  plasma  may 
reveal  itself,  appearing  from  the  fact  that  the  specific  coll.  osm.  press, 
(c.  o.  p.  per  100  mgm.  of  protein  nitrogen  per  100  ccm.  of  plasma)  often 
remains  on  the  same  level,  sometimes  becomes  a little  greater.  After 
acute  haemorrhage  (ranging  from  30  ccm.  per  kgm.  of  bodyweight  to 
haemorrhage  continued  until  appearance  of  “ triad  ”)  and  subsequent 
intravenous  injection  of  0,9%  NaCl  solution,  the  specific  c.  o.  p.  partly 
showed  a more  distinct  decrease,  expressing  the  greater  dilution;  be- 
sides the  relative  increase  of  the  c.  o.  p.  w as  also  observed  now. 
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4.  The  intravenous  injection  of  gum-salt  solutions  (6%  and  7 % gum 
arabic  in  0,9%  NaCl  solution)  after  acute  haemorrhage  showed  the 
following:  a.  The  specific  c.  o.  p.  is  considerably  increased;  a “ dyscol- 
loidity  ” of  the  plasma  develops,  b.  The  gum  injection  has  no  better 
action  than  the  injection  of  saline  solution,  whereas  the  gum  injection 
generally  is  tolerated  less  well.  c.  I got  the  impression  that  the  restora- 
tion of  the  plasma  proteins  took  place  more  slowly,  d.  On  venapuncture 
the  dark  colour  of  the  blood  attracts  the  attention,  e.  A few  dogs  died 
after  gum  injection.  For  this  fatal  consequence  the  origin  of  the  gum 
and  the  quickness  of  injection  also  seem  to  be  responsible,  f.  At  autopsy 
smaller  and  larger  extravasations  of  blood  were  found  in  divers  organs. 
On  microscopic  examination  peculiar  formations  were  seen  in  several 
bloodvessels,  very  probably  resulting  from  agglutination  of  erythrocytes 
and  or  from  deposition  of  gum  in  the  vessels.  Also  in  animals  that  remained 
alive,  were  found  a few  slight  extravasations  of  blood  and  formations. 

5.  In  my  opinion  the  intravenous  injection  of  a sterile  0.9%  NaCl 
solution  at  the  body  temperature  is  preferable  as  a treatment  after 
acute  fatal  haemorrhage.  Owing  to  the  “ mixing  ” with  the  amount 
of  blood  and  bodyfluids  left  in  the  organism  after  a haemorrhage,  a 
“ very  physiological  fluid  ” results. 

The  practical  problem  of  the  clinical  blood  substitution  after  haemor- 
rhage is  quite  different  from  the  general  biological  problem  of  the  total 
blood  substitution  in  isolated  organs  or  in  animals  which  after  bleeding 
were  “ washed  out  ”. 

6.  A relative  or  absolute  increase  of  the  content  of  cholesterol  and/or 
of  phosphatides  of  the  bloodplasma  may  be  observed  within  the  first 
hours,  and  also  in  the  further  course  after  an  acute  haemorrhage; 
likewise  after  haemorrhage  + injection  of  saline  solution.  Extirpation- 
of  the  spleen  has  a certain  influence  on  this. 

7.  The  spleen  proved  to  have  significance  for  the  magnitude  of  the 
coll.  osm.  press,  and  of  the  specific  c.  o.  p.  The  spleen  is  responsible 
for  the  development  of  the  relative  increase  of  the  c.  o.  p.  which  may 
be  observed  after  haemorrhage  with  or  without  subsequent  injection 
of  a saline  solution. 

*)  A.  W.  J.  H.  Hoitink.  — Surgery,  Gynecology  and  Obstetrics  Vol.  61,  (1935)  p.  613 — 622. 


Rubinstein,  M.  (Wilno).  Action  du  suc  embryonnaire  sur  la  régéné- 
ration sanguine. 

Depuis  les  célèbres  travaux  de  A.  Carrel , on  connaît  bien  l’action  du 
suc  embryonnaire  favorisant  énormément  la  croissance  et  la  régénéra- 
tion des  cultures  de  tissus.  En  est-il  de  même  en  ce  qui  concerne  les 
tissus  in  situ  ? C’est  surtout  P.  Carnot  qui  s’est  occupé  de  ces  problèmes 
et  a signalé  le  pouvoir  cytopoiétique  du  suc  embryonnaire  accélérant 
la  cicatrisation  des  plaies  cutanées  et  muqueuses. 
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Nos  présentes  recherches  personnelles  concernent  Faction  du  suc 
embryonnaire  sur  la  régénération  sanguine  qui  se  prête  particulière- 
ment bien  à cette  étude.  En  effet,  parmi  tous  les  processus  de  régéné- 
ration, ce  sont  ceux  de  la  régénération  sanguine  dont  on  peut  pour- 
suivre l’étude  de  la  façon  la  plus  quantitative.  Nous  avons  opéré  sur 
des  lapins  et  des  chiens  soumis  à un  régime  alimentaire  fixe.  Nous  nous 
sommes  servis  d’embryons  de  Poule  au  9 ou  lOème  jour  d’incubation. 
Les  doses  employées  ont  été  de  0.2  ccm  de  suc  ou  de  0,5  ccm  de  l’extrait 
par  kg  de  poids  et  administrées  soit  par  la  voie  intraveineuse,  soit 
injectées  dans  les  muscles. 

Les  recherches  ont  porté  1°  sur  des  animaux  normaux.  2°  sur  des 
animaux  anémiés  par  saignées  et  traités  par  le  suc  embryonnaire; 
nous  comparions  chez  eux  la  régénération  sanguine  à la  régénération 
spontanée  des  témoins.  En  outre,  chez  les  témoins  nous  avons  poursuivi 
l’étude  simultanée  d’une  protéinothérapie  non-spécifique  en  injectant 
une  solution  de  blanc  d’œuf  ou  de  sérum. 

Résultats.  Chez  des  animaux  normaux:  1)  les  globules  rouges 
subissent  une  double  évolution  — d’abord  une  chute,  puis  une  élévation 
au-dessus  du  taux  initial  se  maintenant  au  cours  de  quelques  jours; 
2)  l’hémoglobine  montre  une  évolution  analogue;  3)  le  nombre  des 
réticulocytes  s’élève;  il  s’agit  là  d’une  augmentation  accentuée  et  pré- 
coce — elle  précède  l’élévation  du  nombre  des  hématies;  4)  la  courbe 
des  leucocytes  descend  dans  une  première  phase  pour  remonter  ensuite 
et  atteindre  en  24  heures  les  valeurs  maxima.  Cette  ascension  est  ac- 
compagnée d’une  augmentation  des  formes  jeunes  et  d’une  apparition 
des  myélocytes;  5)  la  résistance  des  hématies  envers  les  solutions  hypo- 
toniques est  accrue  et  la  coagulabilité  du  sang  est  énormément  augmentée. 

Par  la  suite,  nous  avons  recherché  l’action  du  suc  embryonnaire 
sur  la  régénération  sanguine  au  cours  de  l’anémie  provoquée  par  des 
saignées  (chez  le  chien  par  ponctions  du  coeur,  chez  le  lapin  par  sec- 
tion de  la  veine  de  l’oreille).  Nous  avons  déterminé  des  anémies  légères 
(4,000.000  gl.  r.  par  1 mm3  et  7 gr  1 Hb  par  100  ccm  du  sang),  moyennes 
et  graves  (1,900,000  gl.  r.  et  4 gr.  1 Hb).  La  réparation  sanguine  — 
augmentation  des  hématies  et  de  l’hémoglobine  — chez  le  chien,  calculée 
pour  d’égales  périodes  de  10  jours,  était  de: 


Anémie  légère 

gl.  r.  Hb 

témoins  1,500,000  3 g 

suc  embr.  2,900.000  4 gr.  5 


Anémie  grave 
gl.  r.  ^ Hb 
2.000.000  4 gr  25 

3,300.000  5 gr.  84 


Des  résultats  semblables  ont  été  obtenus  dans  1 anémie  chez  le 
lapin:  tandis  que,  dans  les  cas  moyens,  la  réparation  sanguine  totale 
chez  les  témoins  dure  de  16  à 18  jours,  chez  le  lapin  traité  par  le  suc 
embryonnaire  elle  est  accomplie  déjà  au  bout  de  9 à 10  jours. 
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Conclusions.  Il  ressort  de  toutes  ces  expériences  — augmentation 
de  réticulocytes,  réparation  accélérée  des  anémies  — que  le  suc  em- 
bryonnaire exerce  une  forte  action  hématopoiétique.  Cette  action  est- 
elle  spécifique  ? Il  s’est  montré  que  la  protéinothérapie  non-spécifique 
favorise,  elle  aussi,  la  régénération  sanguine.  Mais  l’effet  hématopoié- 
tique du  suc  embryonnaire  dépassait  de  beaucoup  celui  de  la  proté- 
inothérapie par  le  sérum  ou  le  blanc  d’œuf. 

Il  est  encore  à signaler  que  le  suc  embryonnaire  ne  provoquait, 
même  à hautes  doses,  aucun  effet  toxique. 

Orten,  Aline  Underhill  (Detroit).  The  relation  of  dietary  protein  to 

blood  formation  in  the  rat. 

Female  albino  rats,  21  days  old  and  weighing  between  40  and  50 
grams,  were  fed  a synthetic  diet  low  in  protein  (3.5  per  cent  lactalbu- 
min)  but  adequate  in  all  other  respects.  Daily  vitamin  supplements 
low  in  protein,  Ryzamin  B (Burroughs  and  Wellcome  Company),  liver 
extract.  No  343  (Lilly),  cod  liver  oil  concentrate,  and  wheat  germ  oil, 
were  given  to  the  animals  individually  and  in  amounts  found  to  be 
sufficient  for  normal  grow  ing  and  adult  rats.  “ Adequate  protein  ” 
control  animals  were  fed  the  same  diet  but  containing  18  per  cent 
protein.  “ Calorie  control  ” and  “ Inanition  control  ” animals  were  also 
studied.  The  composition  of  the  diet  of  the  former  group  was  so  ad- 
justed that  at  all  times  it  supplied  the  number  of  calories  and  quan- 
tities of  fat  and  salt  mixture  eaten  by  the  low-protein  rats,  but  an  amount 
of  protein  equal  to  that  consumed  by  adequate  protein  control  animals 
of  the  same  weight.  The  inanition  control  rats  were  fed  an  amount 
of  the  diet  containing  18  per  cent  protein  equal  in  weight  to  that  con- 
sumed daily  by  the  low-protein  animals. 

When  the  animals  of  the  various  groups  attained  an  age  of  97  days, 
erythrocyte  counts,  hemoglobin  determinations,  and  reticulocyte  counts 
were  made  in  duplicate  by  standardized  procedures  on  freely-flowing 
blood  obtained  from  the  tail. 

The  averages  of  the  results  obtained  on  the  rats  of  the  different 
groups  are  given  in  the  following  table. 


Diet 

No.  of 
rats 

Erythro- 

cytes 

M/cmm 

Hemo- 

globin 

(Gm/100  cc.) 

Reticulo- 

cytes 

% 

Adequate-protein  . . . 

15 

8.1 

15.8 

2.2 

Low-protein  

26 

8.1 

11.5 

7.3 

Calorie-control 

8 

8.8 

15.7 

2.2 

Inanition-control  . . . 

8 

8.8 

14.8 

2.2 
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It  is  evident  that  the  results  obtained  on  the  adequate-protein, 
calorie-control,  and  inanition-control  animals  agree  well  with  accepted 
normal  values  for  adult  rats.  Those  obtained  on  the  low-protein  ani- 
mals, on  the  other  hand,  are  typical  of  a chronic  hypochromic  anemia, 
characterized  by  a normal  erythrocyte  count,  a low  concentration  of 
hemoglobin,  and  an  increase  in  the  proportion  of  reticulocytes  in  the 
blood.  These  data,  as  well  as  others  not  given  here,  demonstrate  that 
this  unusual  experimental  anemia  is  due  primarily  to  the  low  protein 
intake. 

Further  studies  now  in  progress,  involving  the  administration  of 
individual  amino  acids,  will  be  discussed. 

Beauvallet,  Marcelle  (Paris).  Sensibilité  à l’acétylcholine  de  l’intestin 

grêle  isolé  en  fonction  de  l’âge. 

Les  expériences  de  MacLachlin1)  sur  le  tractus  gastro-intestinal  du 
foetus  humain  montrent  que  la  sensibüité  à l’acétylcholine  (ACh)  croit 
avec  l’âge;  chez  un  foetus  de  8 semaines  la  concentration  d’ACh  qu'il 
faut  faire  intervenir  pour  observer  l’élévation  du  tonus  d’un  anneau 
circulaire  d’estomac  est  de  10~6;  vers  11  semaines  elle  devient  environ 
10“8  tant  pour  l’estomac  que  pour  l’intestin;  puis  vers  16  semaines  elle 
atteint  10-10.  Nous  avons  voulu  voir  si,  chez  différentes  espèces  ani- 
males, cette  sensibilité  croît  encore  avec  l’âge  après  la  naissance,  ou  si 
elle  a déjà  atteint  à ce  moment  sa  valeur  maximum. 

Nos  premières  expériences  ont  porté  sur  l’intestin  grêle  de  poulet, 
et  plus  particulièrement  sur  le  fragment  d’intestin  entourant  le  pancréas. 
Nous  avons  eu  à notre  disposition  toute  une  série  de  poussins  âgés 
respectivement  de  quelques  heures  à un  mois  environ.  Dans  tous  les 
cas,  nous  avons  constaté  que  des  mouvements  pendulaires  très  nets 
apparaissaient  rapidement  après  l’immersion  dans  le  bain  de  Ringer. 
La  sensibilité  à T ACh  s’est  montrée  relativement  constante,  quel  que 
soit  l’âge,  la  concentration  minimum  permettant  d’observer  l'élévation 
du  tonus  étant  voisine  de  10-9.  Or  chez  l’adulte,  cette  concentration, 
assez  variable  suivant  les  individus,  oscüle  entre  1(L10  et  10  9.  Les 
résultats  obtenus  sont  résumés  dans  le  tableau  suivant  : 


Jours 

Concentrations  d’AGh 

Moyennes 

Nouveau-né 

i<r9 

| 

Poussin  2 j. 

5.10~10  à 2.10-® 

2,3.  HT9 

Poussin  15  j. 

5.10-9 

Poussin  27  j. 

2.10-9 

1 

Poulet 

ÎO“10  à 1(T9 

5,5. 10-10 

Ainsi  dès  la  naissance,  l’intestin  grêle  isolé  de  poussin  est  très 
sensible  à l’ACh,  presque  aussi  sensible  que  l’intestin  de  1 adulte.  Il 
peut  d’ailleurs  se  faire  que  la  petite  différence  qui  semble  exister  soit 
due  uniquement  à l’état  physiologique  du  fragment  intestinal  étudié. 
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la  paroi  musculaire  très  ténue  de  l’intestin  de  poussin  se  lésant  cer- 
tainement avec  beaucoup  de  facilité. 

Une  seconde  série  d’expériences  a été  faite  sur  l’intestin  grêle  du 
lapin.  L’intestin  grêle  du  lapin  adulte  augmente  de  tonus  pour  des 
concentrations  d’ACh  assez  variables,  en  général  voisines  de  3 à 4-10  9 
mais  atteignant  parfois  10~8.  Chez  le  lapereau  nouveau-né  l’intestin 
grêle  qui  présente  des  mouvements  pendulaires  très  réguliers  réagit  le 
plus  souvent  pour  des  concentrations  de  5-10“9  à 7-10~9.  Là  encore 
il  n’y  a pas  de  grande  différences  entre  la  sensibilité  à l’ACh  du  jeune 
animal  et  de  l’adulte.  Tout  ce  que  nous  pouvons  dire  c’est  que  nous 
n’avons  jamais  observé  de  concentrations  aussi  faibles  avec  le  nouveau- 
né  qu’avec  l’adulte. 

Enfin,  une  troisième  série  d’expériences  porte  sur  l’intestin  grêle 
de  cobaye.  Là  encore  la  sensibilité  à l’ACh  est  de  même  ordre  — - peut- 
être  un  peu  plus  petite  — chez  le  jeune  animal  que  chez  l’adulte  (concen- 
trations minima  d’ACh  10-9  chez  l’adulte,  2-10  9 chez  le  jeune). 

En  résumé,  nous  pouvons  conclure  que  dès  la  naissance,  la  sensibilité 
à l’ACh  a sensiblement  atteint  sa  valeur  maximum.  Notons  ici  que 
MacLachlin  a signalé  les  faits  suivants:  chez  le  foetus  de  8 semaines, 
quand  l’ACh  n’agit  qu’à  la  concentration  de  10  6,  les  mouvements  de 
l’intestin,  extrêmement  faibles,  n’apparaissent  que  2 heures  après  l’im- 
mersion dans  le  Ringer;  chez  le  foetus  de  11  semaines  (concentration 
d’ACh  de  10-8)  ils  apparaissent  30  minutes  après;  enfin  chez  le  foetus 
de  16  semaines  ils  sont  presque  immédiatement  visibles.  Il  semblerait 
donc  y avoir  une  relation  entre  l’automatisme  intestinal  et  la  sensibilité 
à l’ACh.  Dans  nos  expériences,  nous  avons  pu  vérifier  que  chaque  fois 
que  des  mouvements  pendulaires  marqués  sont  apparus  avec  rapidité, 
l’intestin  était  très  sensible  à l’ACh. 

*)  MacLachlin  A.  D.  — J.  Pharmacol.  1936  — 57,  324 — 31. 

Veil,  Catherine  et  Dutant,  J.  (Paris).  Action  des  antioxygènes  sur 
les  effets  de  l’adrénaline  et  de  l’excitation  électrique  des  cellules 
pigmentaires  de  l’écaille  de  la  carpe. 

L’une  de  nous  a mis  en  évidence1),  qu’en  excitant  électriquement 
une  écaille  détachée  de  poisson,  on  provoque  la  contraction  des  cellules 
pigmentaires;  c’est  en  réalité  les  nerfs  qu’on  excite  et  ceux-ci  agissent 
par  l’intermédiaire  d’une  substance  chimique  de  nature  adrénalinique. 
Ce  dernier  fait  se  déduit  de  l’étude  de  l’action  de  quelques  sympatholy ti- 
ques sur  les  effets  comparés  de  l’adrénaline  et  du  courant  électrique  sur 
les  cellules  pigmentaires  : Sur  des  cellules  traitées  par  de  l’ergotamine, 
l’effet  de  l’adrénaline  comme  celui  du  courant  électrique  se  trouve  in- 
versé. Bien  que  ces  résultats  expérimentaux  permettent  déjà  de  conclure 
au  fonctionnement  humoral  des  nerfs  pigmento-moteurs,  nous  avons 
voulu  confirmer  cette  manière  de  voir  en  étudiant  l’action  de  différents 
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antioxygènes  sur  les  effets  de  l’adrénaline  et  de  l’excitation  électrique 
des  cellules  pigmentaires  de  l’écaille  détachée  de  la  carpe. 

Les  antioxygènes,  catalyseurs  négatifs  d’oxydations,  injectés  à des 
chats,  comme  l’a  montré  Bacq 2),  exagèrent  et  prolongent  sur  la  mem- 
brane nictitante,  les  effets  de  l’adrénaline  comme  ceux  de  l’excitation 
des  nerfs  sympathiques.  Il  y a tout  lieu  de  supposer,  puisqu’en  excitant 
les  cellules  pigmentaires  d’une  écaille  détachée,  on  excite  les  terminai- 
sons nerveuses  et  que  celles-ci  agissent  par  l’intermédiaire  d’un  média- 
teur chimique  comparable  à de  l’adrénaline,  que  des  antioxvgènes  qui 
empêchent  l’adrénaline  de  s’oxyder,  accentueront  l’effet  de  celle-ci  et 
celui  d’une  excitation  électrique,  tout  comme  ils  l’accentuent  dans  les 
expériences  rapportées  par  Bacq. 

Une  première  série  de  recherches  faites  au  moyen  de  la  pvrocaté- 
chine  et  publiées  récemment3)  permettent  d’accepter  cette  conception: 
il  était  utile  cependant  de  ne  pas  se  borner  à l’étude  d’un  unique  anti- 
oxygène. Les  expériences  relatées  ici  donnent  un  résumé  de  l’action  de 
la  pyrocatéchine,  de  l’hydroquinone  et  du  pyrogallol. 

Ces  trois  corps,  pour  certaines  doses,  contractent  et  altèrent  la  cel- 
lule pigmentaire  à des  doses  plus  faibles;  ils  n’en  changent  pas  la  forme 
et  ne  semblent  pas  l’empoisonner,  ils  possèdent  cependant  une  toxicité 
différente.  La  pyrocatéchine,  en  solution  dans  du  liquide  de  Tyrode  à 
1 p.  100  contracte  et  altère  la  cellule  pigmentaire,  une  concentration  à 
1 p.  1000,  jointe  à une  action  de  plus  de  15  minutes  l’altère  également. 
L’hydroquinone  et  l’acide  pyrogallique  sont  nettement  moins  toxiques, 
des  concentrations  intermédiaires  entre  le  centième  et  le  millième  peuvent 
être  employées.  L’action  de  ces  différents  corps,  tous  les  trois  à la  con- 
centration de  1 p.  1000,  renforcent  l’effet  de  l’adrénaline.  L adrénaline 
(adrénaline  Clin)  a été  utilisée  à la  concentration  de  1 p.  5.000.000.  Lne 
telle  solution  est  en  général  inactive,  elle  provoque  quelques  fois  une 
contraction  temporaire  des  cellules  pigmentaires.  Si  l’écaille  passe  pré- 
alablement quelques  minutes  dans  l’un  des  trois  corps  ci-dessus  men- 
tionnés, l’adrénaline  à 1 p.  5.000.000  qui  est  inactive  sur  les  écaille 
témoins  provoque  une  contraction  durable  des  cellules.  De  plus,  sous 
l’action  du  courant  électrique,  les  cellules  se  contractent,  pour  une  même 
distance  des  bobines  du  charriot  de  Dubois- Reymond,  davantage  après 
avoir  subi  l’action  des  antioxygènes  qu’ auparavant.  Le  temps  que  met 
la  contraction  à s’établir  ne  change  pratiquement  pas,  mais  1 état  de 
contraction  dure  plus  longtemps  et  la  décontraction  se  fait  en  un  temps 
de  5 à 10  minutes  alors  que  sur  des  cellules  normales  il  est  d une  minute 
et  demie  en  moyenne.  Pour  plus  de  détails  nous  renvoyons  aux  résultats 
déjà  publiés  sur  la  pyrocatéchine,  l'hydroquinone  et  l'acide  pyrogallique 
ayant  en  tous  points  exactement  le  même  comportement.  Nous  si- 
gnalerons simplement  que  l’acide  pyrogallique  au  millième  rend  les  cel- 
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Iules  plus  sensibles  encore  à l’adrénaline  que  ne  le  font  des  solutions  de 
même  concentration  de  pyrocatéchine  et  d’hydroquinone. 

Ce  renforcement  parallèle  de  l’action  de  l’adrénaline  et  du  courant 
électrique,  sous  l’influence  des  antioxygènes,  s’interprète  fort  bien  si 
l’on  fait  intervenir  une  action  préservant  l’adrénaline  contre  son  auto- 
oxydation. Ces  résultats  sont  un  argument  de  plus  au  profit  du  fonction- 
nement humoral  des  nerfs  pigmento-moteurs  et  de  l’intermédiaire  chimi- 
que adrénalinique,  ils  sont  donc  la  confirmation  d"un  fait  auquel  d’autres 
expériences  publiées  antérieurement  par  l’une  de  nous  avaient  déjà 
permis  d’aboutir. 

C.  Veil,  C.R.  de  la  Soc.  de  biol.  1936,  t.  118,  p.  179:  J.  de  Physiologie  et  de  Pathologie  générale  1936 
t.  34,  p.  824.  2)  Z.  M.  Bacq,  C.R.  de  la  Soc.  de  biol.  1935,  t.  122,  p.  654.  3)  Dutant  et  C.  Veil,  C.R.  de  la  Soc.  de 
biol.  1938,  t.  127,  p.  379. 

Handovsky,  H.  (Gand).  L’intervention  de  la  thyroïde  dans  des  ré- 
actions vasculaires.  (Une  fonction  nouvelle  de  la  thyroïde.) 

Les  expériences  ont  été  effectuées  sur  78  chiens. 

1°  Lorsqu’on  traite  des  jeunes  chiens  (1  à 3 ans)  thyréopara- 
thyroïdectomisés  par  600  y/kg  de  calciferol  per  os  journellement  pendant 
à peu  près  4 semaines  (voir  1),  on  observe  après  un  certain  laps  de 
temps,  dans  l’aorte  des  lésions  graves,  localisées  dans  la  partie  inférieure 
de  l’aorte  thoracique  et  dans  l’aorte  descendante  et  caractérisées  histo- 
logiquement (dans  nos  conditions  d’expériences)  par  une  nécrose  et  une 
calcinose  de  la  media.  Le  même  traitement  provoque  en  outre  (voir  1) 
une  forte  hypercalcémie,  de  l’hypercholesterinémie,  de  la  sclérose 
partiellement  réversible  des  tubules  rénaux.  Des  dépôts  calcaires  appré- 
ciables, comme  dans  l’aorte,  ne  se  trouvent  pas  dans  d’autres  organes 
sauf  dans  le  rein. 

2°  Chez  des  chiens  normaux  nous  n’avons  jamais  pu  provoquer, 
même  par  des  doses  et  des  quantités  beaucoup  plus  élevées  de  calciferol, 
la  moindre  lésion  macroscopique  de  l’aorte,  quoique  les  mêmes  autres 
réactions  mentionnées  ci-dessus  fussent  observées. 

3°  Si  l’on  administre  à des  animaux  thyréoparathyroïdectomisés 
en  même  temps  que  le  calciferol,  une  préparation  thyroïdienne  en  doses 
suffisantes,  on  n’observe  jamais  les  lésions  graves  de  l’aorte  décrites 
ci-dessus.  En  ce  qui  concerne  les  doses,  nous  avons  injecté  sous  forme 
de  thyranon  sous  la  peau,  12  fois  pendant  les  4 semaines  du  traitement 
par  le  calciferol,  à un  animal  0,004  mg/kg  d’iode;  il  présenta  de  graves 
lésions  de  l’aorte;  à 2 animaux  0,01  mg/kg  d’iode;  un  de  ces  animaux 
ne  démontra  pas  de  lésions,  l’autre  des  lésions  minimes;  à un  animal 
0,014  mg/kg  d’iode;  il  présenta  des  lésions  minimes;  à un  animal 
0,015  mg/kg  d’iode;  on  n’observa  pas  de  lésions;  à deux  animaux 
0,02  mg/kg  d’iode,  il  n’y  avait  pas  de  lésions. 
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Discussion:  Les  lésions  typiques  de  l’aorte  décrites  ci-dessus  ne 
sont  jamais  provoquées  par  le  calciferol  chez  le  chien  normal  — au 
contraire  de  ce  qu’on  sait  du  lapin.  Ni  l’hypercalcémie,  ni  l’hyper- 
cholesterinémie,  ni  les  lésions  rénales  ne  provoquent  par  elles  seules 
ces  lésions  de  l’aorte. 

Conclusion:  C’est  une  fonction  de  la  thyroïde  de  protéger  la  media 
de  l’aorte  contre  des  lésions  qui  favorisent  sa  calcification.  Les  autres 
parties  du  système  vasculaire  (grandes  artères,  petites  artères,  artérioles) 
semblent  se  comporter  différemment  vis-à-vis  de  la  thyroïde.  Ces 
relations  ne  sont  pas  encore  assez  bien  étudiées. 

Handovsky,  H.  et  Goormaghtigh,  N.  Arch,  internat.  Pharm,  et  Thér.  56,  376,  1937.  2)  Handovsky,  H. 
Acta  Brévia  Neerland.  8,  45,  1938. 

Tous  les  examens  histologiques  ont  été  effectués  par  le  Prof.  N.  Goormaghtigh,  Directeur  du  Laborat. 
d'Anatomie  pathol.  de  PUniv.  de  Gand. 

Dienstag  Vormittag  Auditorium  C. 

Edholm,  O.  G.  (London).  The  effects  of  gravity  on  the  circulation. 

The  effect  of  placing  cats  in  the  feet  down  position  on  the  arterial 
blood  pressure,  has  been  studied.  There  is  great  variation  in  the  response, 
a rise  of  blood  pressure  a slight  fall  or  a marked  fall,  may  be  obtained. 

Effect  of  initial  level  of  blood  pressure. 

When  the  results  are  arranged  in  groups  according  to  their  initial 
blood  pressure,  it  is  found  that  the  fall  of  pressure  in  the  feet  down 
position  is  proportional  to  this  level.  The  higher  the  initial  level  the 
smaller  is  the  fall  of  pressure.  Subsequent  experiments  show  that  the 
fall  of  pressure  increases  with  each  performance,  even  at  the  same  initial 
level  of  blood  pressure.  Separating  the  results  obtained  in  male  and 
female  cats  shows  that  there  is  a greater  fall  of  blood  pressure  in  the  male 
than  in  the  female.  Weight  does  not  bear  any  obvious  relation  to  the 
result  obtained,  except  that  the  higher  and  lower  ranges,  there  is  a 
smaller  fall  than  in  the  middle  range  of  weights. 

The  effect  of  the  pressor  receptors,  the  carotid  sinus  and  the  vago- 
depressor  nerves,  has  been  studied.  Removal  of  these  receptors  does  not 
affect  the  response  adversely.  The  fall  of  blood  pressure  with  one  or  all 
of  these  receptors  removed  is  not  increased.  In  many  cases  there  is  a 
smaller  fall  of  pressure. 

The  abdominal  vascular  system  has  been  studied. 

1.  Evisceration,  i.  e.  removal  of  the  intestines,  stomach  and  spleen, 
does  not  decrease  the  fall  of  blood  pressure.  In  many  cases  the  fall  is 
increased. 

2.  Removal  of  the  liver,  always  decreases  the  fall  of  blood  pressure 
and  in  many  cases  abolishes  the  fall  of  blood  pressure  in  the  feet  down 
position. 
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The  pulmonary  mechanism. 

1.  Effect  of  artificial  respiration.  The  animal  under  artificial  respira- 
tion, even  though  this  does  not  affect  the  general  level  of  blood  pressure, 
such  an  animal  does  not  respond  so  well  to  the  feet  down  position.  The 
average  fall  of  pressure  is  increased. 

2.  Opening  the  chest  decreases  the  compensatory  powers  greatly,  and 
the  fall  of  pressure  in  the  feet  down  position  is  increased.  Successive  ope- 
ning and  closing  of  the  chest  results  in  greater  and  lesser  falls  of  pressure. 

The  results  indicate  that  blood  accumulates  in  the  liver  in  the  feet 
down  position,  and  not  so  much  in  the  other  viscera.  The  importance 
of  the  respiratory  pump  is  confirmed. 

Müller,  E.  A.  (Münster  i.  W.).  Der  Einfluss  plötzlicher  Blutdruck- 
änderungen auf  das  Herzvolumen. 

Erhöht  man  im  Herz-Lungen-Präparat  den  Blutdruck  durch  Ver- 
grösserung  des  arteriellen  Widerstandes,  so  findet  das  Herz  in  bekannter 
W eise  bei  einem  grösseren  diastolischen  \ olumen  die  Kraft  zur  L ber- 
windung  des  grösseren  Widerstandes.  Lässt  man  den  Blutdruck  plötz- 
lich steigen,  so  beobachtet  man.  dass  sich  das  Herz  zunächst  bedeutend 
über  die  konstante  Endeinstellung  hinaus  vergrössert  und  nur  all- 
mählich — in  1-2  Minuten  — diese  Endeinstellung  erreicht.  Die 
Grösse  dieser  Hyperdilatation  steigt  mit  der  Anstiegsgeschwindigkeit 
des  Blutdrucks  bis  zu  einem  Maximalwert.  Sie  kann  ebenso  gross  sein 
wie  die  Dilatation  in  der  Endeinstellung.  Diese  ist  von  der  Anstiegs- 
geschwindigkeit des  Blutdrucks  unabhängig.  Die  Hyperdilatation 
nimmt  mit  zunehmender  Insuffizienz  des  Herzens  bis  auf  0 ab.  Bei 
konstanter  Anstiegsgeschwindigkeit  des  Blutdrucks  nimmt  sie  mit  der 
Anstiegshöhe  bis  zu  einem  Maximalwert  zu.  In  einem  gewissen  An- 
stiegsbereich ist  sie  nur  von  der  Blutdruck- Anstiegsgeschwindigkeit 
und  vom  Insuffizienzgrad  des  Herzens  abhängig. 

Bei  plötzlichem  Blutdruckabfall  verkleinert  sich  umgekehrt  das 
Herz  über  die  Endeinstellung  hinaus.  Diese  Hyperkontraktion  ist 
unter  den  gleichen  Bedingungen  der  Hyperdilatation  bei  Druckanstieg 
gleich.  Hyperdilatation  und  Hyperkontraktion  sind  nicht  durch  me- 
chanische Momente  bedingt.  Sie  können  auch  an  einer  Herzhälfte 
allein  beobachtet  werden.  Es  wird  angenommen,  dass  der  bei  Zunahme 
der  Herzleistung  gebesserte  Wirkungsgrad  plötzlichen  Änderungen  der 
Herzleistung  nur  mit  einer  gewissen  Latenz  folgen  kann,  die  in  dem 
beobachteten  Verhalten  des  Herzvolumens  sich  spiegelt. 

Katz,  L.  N.,  and  Mendlowitz,  M.  (Chicago).  The  energetics  of  heart 
failure. 

Spontaneous  failure  of  the  isolated  dog’s  heart  was  studied  in  a 
circuit  in  which  the  blood  flowed  from  a reservoir  into  the  left  auricle. 
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was  pumped  by  the  left  ventricle  through  a resistance  into  the  right 
auricle  and  then  pumped  by  the  right  ventricle  through  a resistance 
into  an  aerator,  whence  it  was  forced  by  an  artificial  pump  back  into 
the  original  reservoir.  The  coronary  sinus  blood  flowed  through  a by- 
pass back  into  the  right  auricle  via  the  azygos  vein.  In  this  circuit, 
we  were  able  to  measure  simultaneously  right  and  left  arterial  pressures 
and  resistances,  right  and  left  auricular  pressures,  right  and  left  heart 
outputs,  heart  rate,  blood  temperature,  total  diastolic  ventricular  vo- 
lume (oncometer),  arteriovenous  oxygen  difference  of  the  heart,  and 
changes  in  blood  sugar,  lactic  acid  and  carbon  dioxide  content  during 
the  course  of  the  experiment.  We  computed  from  this  data  the  total 
coronary  flow  and  the  work,  oxygen  consumption  and  mechanical 
efficiency  of  the  heart. 

In  one  type  of  experiment,  only  the  aortic  resistance  was  increased 
as  the  heart  failed  in  order  to  keep  the  aortic  pressure  constant.  In  a 
second  type,  the  arterial  resitances  and  the  inflow  were  increased  as 
the  heart  failed  in  order  to  keep  the  work  constant.  In  the  former, 
failure  was  accompanied  by  a decrease  in  work  and  in  oxygen  con- 
sumption with  no  significant  change  in  total  ventricular  diastolic  vo- 
lume or  in  mechanical  efficiency.  In  the  latter,  failure  was  accompanied 
by  no  significant  change  in  oxygen  consumption  or  mechanical  efficiency 
but  a marked  increase  in  total  ventricular  diastolic  volume.  Failure, 
in  these  experiments,  was  predominantly  of  the  left  side  of  the  heart. 
These  results  are  contrary  to  the  findings  in  heart-lung-spirometer  pre- 
parations 1)2)3)4)  but  in  accord  with  those  in  heart-lung  preparations 
in  which  the  oxygen  consumption  of  the  heart  is  determined  from  the 
coronary  sinus  blood  flow  and  the  arterio-venous  oxygen  difference5), 
despite  sources  of  error  in  this  method6). 

It  is  concluded,  then,  that  spontaneous  failure  of  the  isolated 
heart  is  associated  with  a decrease  in  the  total  energy  released  at  a 
given  jliastolic  volume.  There  is  a parallel  decrease  in  the  work  per- 
formed at  that  diastolic  volume  and  no  change  in  the  mechanical 
efficiency. 

*)  Starling,  E.  H.,  and  Visscher,  M.  B.,  J.  Physiol.  62,  243,  1925.  2)  Gremels,  H.,  Arch.  f.  Exper.  Path, 
u.  Pharm.  172,  568,  1933.  3)  Gollw  itzer-Meier,  Kl.,  and  Krüger,  E.,  Pflügers  Arch.  f.  d.  ges.  Physiol.  238,  251, 
1936.  4)  Peters,  H.  C.,  and  Visscher,  M.  B.,  Am.  Heart  J.  11,  273,  1936.  5)  Rühl.  A.  Arch.  f.  Exper.  Path.  u. 
Pharm.  172,  568,  1933.  °)  Katz,  L.  N.,  Jochim,  K.,  and  Weinstein,  W.,  Am.  J.  Physiol,  (in  press). 

Martin,  S.  J.,  and  Gorham,  L.  W.  (Albany,  New  \ork).  An  ex- 
perimental study  of  cardiac  pain  with  reference  to  the  tension 

factor. 

The  present  accepted  theory  of  cardiac  pain  states  that  pain  is  due 
to  the  stimulation  of  the  afferent  coronary  nerves  by  a chemical  sub- 
stance which  results  from  myocardial  ischaemia1).  It  is  known  that  fibers 
mediating  the  sensation  of  pain  may  be  stimulated  by  factors  other  than 
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chemical.  The  efficacy  of  a mechanical  factor  in  initiating  cardiac  pain 
in  the  unanaesthetized  dog  has  been  the  subject  of  this  investigation. 

The  mechanical  stimulus  used  in  this  study  consisted  of  tension 
applied  to  ligatures  imbedded  in  the  coronary  adventitia.  This  tension 
was  tri-directional  in  order  to  obviate  significant  interference  in  the 
blood  flow.  A series  of  7 dogs  was  prepared  according  to  a modified 
Sutton  and  Lueth  procedure2).  Five  black  silk  ligatures  were  used  in 
each  animal.  The  first  three  were  passed  through  the  adventitia  of  the 
anterior  descending  branch  of  the  left  coronary  artery,  about  90°  apart 
from  each  other  and  in  the  same  plane;  a fourth  and  more  distal  ligature 
underneath  this  vessel,  and  a fifth  through  the  myocardium  and  visceral 
pericardium.  All  ligatures  were  led  to  the  exterior  of  the  thorax  through 
separate  flanged  tubes  sewed  in  place  in  the  parietal  pericardium  and 
chest  wall.  Observations  were  made  4 — 6 hours  after  surgical  preparation. 
The  criteria  accepted  as  signifying  the  presence  of  cardiac  pain  in  dogs 
recovering  from  anaesthesia  were  similar  to  those  reported  by  Sutton 
and  Lueth.  This  pain  response  was  characteristic  and  differed  from  that 
noted  after  a skin  incision.  Tension  upon  the  various  ligatures  was 
applied  for  different  periods  of  time,  but  was  released  promptly  when 
the  characteristic  pain  response  was  noted. 

The  following  results  were  found: 

1.  Application  of  simultaneous  tension  on  3 coronary  ligatures  in 
one  place  (ligatures  1,  2 and  3)  initiated  a characteristic  cardiac  pain 
response  in  the  dogs  recovering  from  anaesthesia.  A similar  response  was 
noted  upon  pulling  ligature  4 (underneath  the  coronary  artery).  No  pain 
was  noted  on  applying  tension  to  ligature  5 imbedded  in  the  myocardium. 

2.  Electrocardiographic  studies  following  surgical  preparation  of 
these  dogs  showed  chiefly  a sinus  tachycardia  and  inversion  of  T1-2.  The 
same  findings  were  noted  after  tension  on  ligature  5 or  after  apply- 
ing simultaneous  tri-directional  tension  on  ligatures  1,  2 and  3 for 
12  minutes.  We  believe  that  this  result  indicates  that  tri-directional 
tension  on  the  coronary  adventitia  produces  no  functional  impairment 
in  coronary  blood  flow  since  Blumgart 3)  has  recently  shown  that  electro- 
cardiographic changes  characteristic  of  coronary  infarction  can  be  noted 
in  cats  in  less  than  40  seconds  following  experimental  coronary  occlusion. 
Tension  on  ligature  4 (underneath  the  coronary  artery),  however, 
showed  the  characteristic  change  of  myocardial  infarction,  or  elevation 
of  the  S — T segment  within  50  seconds. 

3.  The  minimal  threshold  of  tension  on  the  coronary  ligatures  to 
initiate  the  pain  response  was  determined. 

4.  Gross  and  microscopic  studies  of  the  hearts  of  all  dogs  revealed 
the  coronary  ligatures  in  place,  the  arterial  walls  not  pierced  and  no 
frank  hemorrhage. 
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It  is  concluded  that  a mechanical  factor  or  tri- directional  tension 
on  the  coronary  adventitia  of  the  unanaestetized  dog  may  initiate 
cardiac  pain  without  functional  impairment  of  the  coronary  blood  flow. 

*)  Lewis,  T.,  Arch.  Int.  Med.  49,  713,  1932.  2)  Sutton,  D.  C.,  and  Lueth,  H.  C.,  Arch.  Int.  Med.  45,  827, 
1930.  3)  Blumgart,  H.  L.,  Hoff,  H.  E.,  Landowne,  M.,  and  Schlesinger,  M.  J..  Amer.  Jour,  of  Med.  Sc.  194. 
493,  1937. 

Fisher,  K.  C.  and  Cameron,  J.  A.  (Toronto).  The  oxidation-re- 
duction reactions  associated  with  the  activity  of  pacemaking 
cells  in  the  heart. 

This  investigation  was  undertaken  to  reveal  in  as  quantitative  a 
manner  as  possible  the  relation  between  the  Warburg- Keilin  respiration 
system  and  the  physiological  function  of  rhythmicity  as  this  appears  in 
the  hearts  of  the  embryo  minnow,  trout  and  salmon.  It  deals  with  the 
kinetics  of  the  frequency  changes  under  various  conditions  as  well  as  with 
the  frequencies  maintained  at  the  steady  state  under  various  conditions. 

We1)  have  determined  the  frequency  of  the  heart  in  a preparation 
poisoned  with  carbon  monoxide  as  a function  of  the  mean  light  intensitv 
to  which  the  organism  is  exposed.  It  was  found  that  the  frequency 
varies  quantitatively  (to  within  J-  3.5%  on  the  average)  in  the  manner 
which  would  be  predicted  from  an  equation  deduced  by  Warburg  for 
the  oxygen  consumption  in  such  an  experiment.  Furthermore,  from  a 
determination  of  the  frequency  of  the  heart  which  is  maintained  at 
different  concentrations  of  cyanide2),  it  appears  again  that  the  fre- 
quency varies  strictly  as  theory  demands  for  oxygen  consumption  — 
the  mass  action  law  relates  the  frequency  and  the  cyanide  concentration. 
There  is  little  room  for  doubting,  therefore,  that  the  blocking  by  cyanide 
and  carbon  monoxide  occurs  at  the  Atmungsferment , and  that  at  least 
a certain  fraction  of  the  heart  beat  frequency  is  directly  proportional 
to  the  amount  of  oxygen  passing  through  the  Warburg- Keilin  system. 

The  existence  of  a reserve  following  the  Atmungsferment  is  indicated 
by  the  gradual  rather  than  instantaneous  decrease  in  frequency  when 
cyanide  enters  the  system,  and,  in  a more  satisfactory  manner,  in  our 
(unpublished)  carbon  monoxide  experiments,  by  the  gradual  change 
of  the  frequency  following  a change  in  the  mean  illumination  intensity. 
The  time  course  of  the  frequency  change  represents  the  depletion  or 
restoration  of  the  reserve  and  in  both  cases  this  time  course  is  that  of 
a first  order  process.  The  experiments  indicate  that  the  velocity  of  the 
frequency  changes  is  not  related  to  the  fight  intensity  so  that  the 
photochemical  change  involved  cannot  be  responsible  for  the  com- 
paratively slow  frequency  change.  This  statement  is  further  borne 
out  by  the  fact  that  the  temperature  coefficient  of  photochemical 
reactions  in  general  is  low,  while  that  of  the  frequency  change  we  find 
to  be  high.  It  is  improbable,  therefore,  that  the  reserve  is  oxidized 
Atmungsferment. 
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In  conclusion  it  appears  that  the  relation  between  oxygen  con- 
sumption and  heart  beat  frequency,  so  far  as  the  Warburg- Keiliti 
catalytic  system  is  concerned,  is  the  simplest  possible,  the  two  being 
directly  proportional.  The  kinetics  of  the  changes  in  the  reserve  follow- 
ing the  respiratory  enzyme  have  been  examined,  and  it  has  been  found 
that  these  changes  occur  with  respect  to  time  according  to  the  relations 
governing  first  order  processes.  From  the  effects  of  light  intensity 
and  of  temperature  it  is  concluded  that  this  reserve  must  actually 
follow  the  enzyme  and  not  simply  be  its  oxidized  form.  Nevertheless 
the  comparatively  simple  relation  describing  the  time  course  suggests 
that  the  step  or  steps  interposed  between  the  Atmungsferment  and  the 
final  frequency  determining  process  are  likewise  comparatively  simple. 

3)  Fisher  and  Cameron.  Journ.  Cell,  and  Comp.  Physiol,  to  appear  in  June  1938. 

£)  Fisher  and  Öhnell,  Am.  Journ.  Physiol.  Proceedings  1938. 

Demoor,  J.  (Bruxelles).  Le  milieu  humoral  du  coeur.  Rôle  des  « sub- 
stances actives»  de  l’acétylcholine  et  de  l’adrénaline. 

L’oreillette  droite  isolée  du  lapin  bat  grâce  à ses  « substances 
actives  » d’origine  nodale.  L’ablation  du  nœud  de  Keith  entraîne  en 
effet,  l’installation  immédiate  d’une  activité  apériodique  par  secousses, 
et,  par  contre,  l’addition  au  bain  de  l’extrait  aqueux  de  nœud  de  Keith 
ou  de  tissu  nodal  rétablit  l’automatisme  normal. 

L’addition  au  Locke  dans  lequel  bat  l’or.  dr.  d’une  faible  quantité 
d’acétylcholine  entraîne  le  fléchissement  et  l’arrêt  du  mouvement  et 
l’apparition  des  secousses  apériodiques  représentatives  de  l’automatisme 
primaire  du  myocarde.  — Par  l’adrénaline  cette  activité  est  remplacée 
par  une  activité  rythmée.  — L’exagération  de  la  dose  d’acétylcholine 
fait  réapparaître  les  secousses  apériodiques  qui  disparaissent  par 
l’apport  d’une  nouvelle  quantité  d’adrénaline.  — Ces  substitutions 
fonctionnelles  cessent  quand  l’oreillette  s’appauvrit  en  « substances 
actives  » ; à ce  moment,  l’addition  d’un  extrait  aqueux  de  nœud  de  Keith 
entraîne  le  retour  des  phénomènes  provoqués  par  l’acétylcholine  et 
l’adrénaline. 

Les  « substances  actives  » nodales  qui  donnent  à l’activité  auto- 
matique du  myocarde  son  allure  rythmée,  représentent  donc  aussi 
le  facteur  permettant  aux  substances  médiatrices  du  nerf  vague  et  du 
sympathique  d’agir  spécifiquement  sur  la  physiologie  du  myocarde. 

Les  expériences  sur  l’oreillette  gauche  isolée  confirment  ces  résultats. 
Cette  oreillette  qui  est  privée  de  tissu  nodal,  représente  un  myocarde 
insensible  à l’adrénaline  et  à l’acétylcholine.  L’addition  au  Locke  dans 
lequel  bat  très  irrégulièrement  l’or.  g.  de  « substances  actives  » entraîne 
l’apparition  d’une  activité  automatique  rythmée,  très  sensible  aux 
substances  médiatrices  du  vague  et  du  sympathique.  L’addition  de 
« substances  actives  »,  d’acétylcholine  et  d’adrénaline  au  bain,  permet 
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d’obtenir  une  activité,  rythmée  par  les  « substances  actives  »,  que 
l’acétylcholine  transforme  en  activité  par  secousses,  ou  inhibe  totale- 
ment à dose  plus  forte,  et  que  l’adrénaline  fait  réapparaître  après 
avoir  supprimé  le  travail  par  secousses. 

Après  des  additions  répétées  d’acétylcholine  et  d’adrénaline,  le 
liquide  d’immersion  représentant  toujours  le  même  milieu  riche  en 
« substances  actives  » adrénaline  et  acétylcholine,  la  préparation  y 
suspendue  peut  continuer  à manifester  spontanément  des  activités 
biphasées  ou  triphasées  rappelant  celles  antérieurement  imposées  par 
les  apports  d’agents  actifs. 

Les  or.  dr.  et  g.  soumises  une  série  de  fois  à l’action  des  « substances 
actives  »,  de  l’adrénaline  et  de  l’acétylcholine,  et  dont  le  pouvoir  ré- 
actionnel est  épuisé,  présentent  souvent  une  activité  finale  rythmée 
faible  qui  persiste  des  heures  sans  changer,  caractérisée  par  son  insen- 
sibilité, expression  probable  de  la  création  expérimentale  d’un  complexe 
fonctionnel. 

Ces  expériences  permettent  d’envisager  ce  que  représentent  les 
complexes  fonctionnels,  facteurs  de  la  persistance  d’activités  en  l’ab- 
sence de  l’intervention  de  leur  déterminant  habituel,  point  de  départ 
de  manifestations  fonctionnelles,  avec  activités  évidentes  ou  récessives, 
représentant  des  « réalisés  » parmi  les  « réalisables  »,  conséquences 
d’équilibres  passagers  se  substituant  l’un  à l’autre,  sans  destruction 
des  propriétés  fondamentales  des  éléments  constitutifs. 

Elles  rendent  compte  de  la  complexité  des  phénomènes  initiaux 
résultant  avant  tout  des  activités  d’orientation  qui  donnent  à chacun 
des  facteurs  des  capacités  variées  différentes  mises  en  évidence  par 
les  circonstances  de  temps  et  de  milieu. 

Burridge,  W.  (Lucknow,  Brit.  India).  A “new”  law  of  cardiac  (natural) 

stimulation. 

When  the  beating  heart  is  stimulated  by  hormones,  or  by  drugs 
which  do  not  effect  permanent  change,  its  stimulation  obeys  the  follow- 
ing law. 

“ In  the  beating  heart  its  stimulation  by  drugs  or  hormones  pro- 
duces an  augmentation  which  varies  with  the  strength  of  the  stimulant 
and  which  is  capable  of  first  remaining  in  being  and  then  subsiding 
after  the  stimulant  has  ceased  to  act  ”. 

This  cardiac  law  can  be  generalised  in  the  following  terms.  “ In 
living  structures  their  natural  stimulation  causes  a corresponding  deve- 
lopment of  energy  which  first  remains  in  being  and  then  dissipates 
after  the  stimulant  lias  ceased  to  act  ”.  This  “ new  law  of  natural 
stimulation  accords  with  the  growing  body  of  evidence  that  living 
nervous  structures  have  an  inherent  rhythmical  activity,  and  that 
there  is  a humoral  transmission  of  stimulation  through  “ drugs  . 
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Verification  of  the  law  on  hearts  themselves  is  a too  lengthy 
process  for  ordinary  demonstration.  Motor  cars  and  bicycles,  however, 
obey  this  law  when  set  in  motion  through  their  normal  “ stimulation  ”, 
and  medical  students  in  Lucknow  verify  this  law  with  their  bicycles 
by  translating  the  ordinary  language  of  cycling  into  physiological 
terminology.  Thus,  a free-wheeling  period  becomes  a period  of  “ after- 
effects ” or  “ after-discharge  ”.  Actual  verfication  of  the  law  then 
becomes  unnecessary  because  anyone  who  has  learnt  to  drive  a motor 
car  or  ride  a bicycle  has  automatically  become  acquainted  with  the 
facts  which  this  law  embraces.  He  knows,  for  example,  that  the  res- 
ponse or  speed  of  his  machine  is  graded  to  the  strength  of  his  stimula- 
tion, and  that  when  “ stimulation  ” has  ceased  the  machine  does  not 
stop  also  but  carries  on  instead  until  the  energy  accumulated  through 
stimulation  has  dissipated  et  hoc  genus  omne. 

Kruta,  V.  (Prague).  Influence  du  milieu  ionique  sur  la  contraction  du 

myocarde  étudiée  en  fonction  du  rythme  et  de  la  température. 

La  contraction  du  muscle  cardiaque  présente  des  variations  con- 
sidérables et  caractéristiques  en  fonction  du  rythme  : l’amplitude  relative- 
ment petite  aux  fréquences  basses  monte  si  on  accélère  le  rythme  jus- 
qu’à un  optimum  de  fréquence  pour  redescendre  au  delà.  Ces  relations 
d’autre  part  varient  de  manière  très  régulière  en  fonction  de  la  tem- 
pérature. Le  myocarde  ainsi  examiné  nous  révèle  donc  bien  plus  com- 
plètement et  plus  exactement  toutes  ses  possibilités  fonctionnelles.  L’exa- 
men de  la  contraction  en  fonction  du  rythme  se  prête  donc  tout  parti- 
culièrement à l’étude  de  l’action  de  différents  agents,  étant  donné  que  la 
méthode  classique  où  on  influence  à la  fois  le  rythme  naturel  et  le  tissu 
contractile  lui-même  ne  donne  qu’un  résultat  très  complexe.  Un  tel 
examen  à différentes  températures  permet  de  pénétrer  encore  plus  pro- 
fondément dans  Faction  des  agents  étudiés.  La  préparation  de  choix 
pour  ces  recherches  est  l’oreillette  gauche  du  cœur  de  Cobaye  à rythme 
imposé,  les  contractions  étant  enregistrées  à l’aide  d’un  myographe 
optique  très  sensible  (limites  de  temp.  20°  et  40°  C.,  Locke  normal: 
NaCl  9,0;  KC1  0,42;  CaCl2  0,24;  NaHC03  0,4;  glucose  1,0  p.  1000). 

Calcium.  L’action  stimulante  du  Ca  sur  l’amplitude  varie  dans  son 
intensité  en  relation  avec  le  rythme  et  la  température.  Dans  l’ensemble, 
l’augmentation  relative  est  plus  petite  aux  températures  basses  et  monte 
progressivement  vers  les  températures  plus  élevées.  Quant  aux  varia- 
tions avec  le  rythme,  aux  basses  températures  l’effet  stimulant  du  Ca 
sur  l’amplitude  est  très  petit  pour  les  fréquences  basses  et  augmente  si 
on  accélère  la  fréquence.  Au  dessus  de  30°  l’augmentation  relative  de 
l’amplitude  est  considérable  pour  les  fréquences  basses,  mais  décroît  rapi- 
dement avec  le  rythme  pour  augmenter  encore  un  peu  pour  les  fré- 
quences plus  élevées.  Mais  l’effet  du  Ca  dépend  aussi  de  son  taux  initial: 
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la  forme  de  ses  variations  en  fonction  du  rythme  n’est  pas  en  effet  la 
même  si  on  passe  d’une  teneur  basse  O,120/00  à la  normale  0,24°  00  où  de 
celle-ci  à une  teneur  élevée  O,360/00,  tout  en  variant  encore  avec  la 
température.  Le  rythme  optimum  de  son  côté  se  décale  sous  l’influence 
du  Ca  vers  les  fréquences  basses,  très  nettement  surtout  aux  tempéra- 
tures élevées.  Les  différences  s’effacent  vers  25°  pour  s’inverser  au  des- 
sous. Le  coefficient  de  température  Q10  du  rythme  optimum  était  en 
moyenne  de  3.32  pour  0,12 °/00  Ca,  de  2.48  pour  0.24°  00  Ca.  de  2.28  pour 
0,36°/oo  CaCl2. 

Potassium.  Les  variations  de  l’amplitude  et  du  rythme  optimum  dues 
aux  variations  de  la  teneur  en  K sont  de  sens  opposé  à celles  dues  à 
l’influence  du  Ca  et  moins  importantes  que  celles-ci.  Le  K produit  une 
diminution  de  l’amplitude  qui  est  d’habitude  plus  marquée  en  passant 
de  0,21°/00  à la  normale  0,42 °/00  KC1  que  pour  l’augmentation  de  celle-ci 
à 0,63 °/00.  L’effet  sur  l’amplitude  s’efface  aux  basses  températures.  Il 
semble  qu’il  ne  s’agisse  donc  pas  d’un  simple  antagonisme  de  deux 
ions  Ca  et  K. 

Braun-Menendez,  E.  (Buenos-Aires).  The  four  normal  heart  sounds. 

Extensive  investigations  in  which  the  heart  sounds  have  been  re- 
corded (Wiggers  and  Dean’s  direct  method)  simultaneously  with  the 
jugular  pulse  (Frank'' s segment  capsule)  and  the  electrocardiogram  have 
shown  that  the  normal  activity  of  the  heart  gives  rise  to  four  sounds. 
Apart  from  the  first  sound  at  the  beginning  of  systole  and  the  second 
sound  at  the  end  of  ventricular  systole,  there  is  a third,  so-called  physio- 
logical third  heart  sound  in  early  diastole,  and  an  auricular  sound  in 
presystole.  These  last  two  sounds  are  constantly  produced  by  the 
heart,  they  are  frequently  seen  in  heart  sound  records  and  are  not 
seldom  heard  by  auscultation. 

The  first  sound  as  seen  in  the  records  is  composed  of  two  principal 
groups  of  vibrations.  The  first  group  begins  with  the  spike  of  the  R 
wave  of  the  electrocardiogram  and  corresponds  to  the  isometric  con- 
traction phase;  the  second  group  begins  just  before  the  “c’  wave 
of  the  phlebogram  optically  recorded  and  corresponds  to  the  ejection 
period.  Each  of  these  principal  groups  has  two  components. 

The  second  sound  corresponds  to  the  notch  constantly  present  in 
the  phlebogram  optically  recorded  and  to  the  dicrotic  notch  of  the 
central  arterial  pulse.  Its  relations  with  the  end  of  the  T wave  of  the 
electrocardiogram  are  inconstant. 

The  third  sound  appears  in  the  phonocardiogram  as  a group  of 
vibrations  varying  in  number,  amplitude  and  duration,  its  principal 
and  constant  characteristic  being  the  moment  at  which  it  is  produced: 
it  coincides  with  the  last  portion  of  the  descending  limb  of  the  ‘u  v 
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wave  of  the  venous  pulse,  or,  in  other  words,  it  coincides  with  the  end 
of  the  rapid  filling  phase.  It  is  caused  by  vibrations  set  up  in  the  ven- 
tricular walls  hv  the  inrush  of  blood  in  this  phase  of  early  diastole. 
The  third  sound  is  probably  constantly  produced  by  the  heart;  we  have 
recorded  it  in  60  p.c.  of  100  normal  young  adults;  it  is  frequently  heard 
by  auscultation. 

The  auricular  sound  is  constantly  produced  by  the  heart:  it  is 
always  seen  when  recorded  from  the  ventricular  surface  of  the  dog’s 
heart.  Auricular  systole  causes  a complex  sound  formed  by  vibrations 
of  multiple  origin.  An  analysis  of  these  made  in  experimental  A — Y 
block  has  shown  that  at  each  auricular  systole  three  groups  of  vibra- 
tions are  produced  (one  in  the  auricles  and  two  in  the  ventricles),  each 
of  them  hearing  definite  time  relations  to  the  P wave  of  the  electro- 
cardiogram. The  first  group  arises  in  the  auricle  0.04  to  0.06  sec.  after 
the  beginning  of  the  P wave:  this  group  can  only  be  recorded  from 
the  surface  of  the  auricle,  or,  in  man,  from  the  oesophagus.  The  second 
group  coincides  with  the  distension  of  the  ventricular  walls  due  to  the 
inrush  of  blood  caused  by  auricular  systole:  it  begins  0.08  to  0.12  sec. 
after  the  P wave.  This  group  of  vibrations  constitute  the  auricular 
sound  such  as  recorded  from  the  surface  of  the  chest  in  normal  persons. 
The  third  group  of  vibrations  begins  0.18  to  0.23  sec.  after  the  P wave, 
which  means  after  auricular  systole  is  ended,  and  is  presumably  due 
to  a partial  closure  of  the  A — V valves.  In  normal  cases  these  vibra- 
tions merge  into  those  of  the  first  sound,  but  they  can  be  seen  indepen- 
dently when  some  grade  of  A — V block  is  present. 

If  the  heart  is  explored  in  man  via  the  oesophagus  by  means  of  a 
rubber  tube,  an  auricular  sound  is  constantly  heard  in  every  normal 
person,  and  may  be  easily  recorded.  It  appears  in  the  records  as  a 
group  of  vibrations  of  good  amplitude,  beginning  0.06  sec.  after  the 
rise  of  the  P wave  of  the  electrocardiogram  and  coinciding  with  the 
rise  of  the  “ a ” wave  of  the  phlebogram. 

If  the  heart  sounds  are  recorded  from  the  surface  of  the  chest  in 
normal  persons,  the  auricular  sound  will  be  recorded  more  or  less  fre- 
quently according  to  various  individual  conditions.  Systematic  phono- 
cardiographic  investigations  have  shown  the  auricular  sound  to  be 
present  in  from  20  to  85  p.  cent,  of  records  from  normal  persons.  The 
sound  is  composed  of  vibrations  of  low  frequency  and  variable  ampli- 
tude, appearing  about  0.10  sec.  after  the  rise  of  the  P wave  of  the  elec- 
trocardiogram and  0.04  sec.  after  the  beginning  of  the  “ a ” wave  of 
the  jugular  pulse  curve. 

The  auricular  sound  is  sometimes  heard  on  auscultation  though  it 
is  rarely  recognised  as  such:  due  to  its  proximity  to  the  much  louder 
first  sound  it  is  mistaken  for  a reduplication  of  the  first  sound. 
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Sjöstrand,  Fritiof,  and  Sjöstrand,  Torgny  (Stockholm).  The  storing 

of  blood  in  sinous  vessels  in  the  lungs  of  mammals. 

Under  normal  physiological  conditions  the  lungs  of  mammals  killed 
rapidly,  e.  g.  by  decapitation,  are  found  to  contain  parts  with  large 
collections  of  blood,  which  macro-  as  well  as  microscopically  present  a 
dilferent  picture  to  that  displayed  in  acute  or  chronic  pulmonary  stasis. 
Earlier  experimental  studies  ( T . Sjöstrand.,  1934  and  1935)  demonstrated 
that  these  collections  of  blood  are  not  of  an  agonal  or  post  mortem 
origin.  Studies  were  made  of  microtome  sections  of  such  lungs,  treated 
according  to  the  ordinary  histological  technique,  and  it  was  found  that 
the  blood  in  these  parts  rich  in  blood  could  be  collected  in  alveolar 
septa  in  what  appeared  to  be  sinous  spaces.  These  slides  do  not  present 
a uniform  picture,  however,  as  signs  of  haemorrhages  may  occur  and 
it  is  often  impossible  to  determine  if  the  blood  is  inside  the  alveoli  or 
if  the  alveolar  lumen  has  been  pressed  together  by  the  blood  in  the 
alveolar  walls. 

An  endeavour  has  now  been  made  to  obtain  uniform  slides  making 
possible  a detailed  morphological  study,  and  various  manners  of  death 
and  different  fixations  of  the  lungs  have  been  tried.  Mice  have  thus  been 
killed  by  simultaneously  cutting  their  neck  and  the  base  of  the  heart 
with  the  aid  of  two  co-operating  chisels,  the  lungs  then  being  fixed  in 
formaliu.  The  lungs  of  decapitated  mice  have  been  fixed  in  situ  by 
intratracheal  injections  of  formalin.  Small  mice  (6 — 8 gr.)  have  been 
frozen  down  in  liquid  air  for  3 — 4 seconds,  the  thorax  then  being  rapidly 
opened  in  order  to  bring  about  an  adjustment  of  the  pressure  in  the 
lungs  before  the  exterior  part  has  had  time  to  melt.  The  lungs  have  then 
been  fixed  in  formalin.  In  addition,  full-grown  mice  in  pernocton  narcosis 
have  been  stripped  of  skin  and  muscles  covering  the  front  part  of  the 
thorax  and  have  then  been  frozen  down  in  liquid  air.  The  lungs,  cut 
cold,  have  then  been  evacuated  at  — 25°  C acc.  to  Altmann  and  have 
been  directly  embedded  in  paraffin. 

With  these  various  methods  more  and  more  uniform  slides  have 
been  obtained,  also  completing  each  other  in  various  respects.  They  have 
been  studied  with  the  aid  of  graphic  and  plastic  reconstructions  of  serial 
sections.  It  has  then  been  disclosed  that  large  quantities  of  blood  are 
present  in  the  lungs  under  conditions  stated  in  well  demarcated  inter- 
alveolar spaces,  which  in  all  details  present  the  picture  of  preformed 
blood  vessels.  Owing  to  their  size,  shape,  arrangement,  connections  with 
other  blood  vessels,  and  the  construction  of  their  walls,  they  can  be  de- 
limited from  the  arteries,  veins,  and  capillaries  of  the  lungs. 


T.  Sjöstrand,  1934,  Klin.  Wschr.  169.  1935,  Skand.  Arch.  Physiol.  Suppl.  71. 
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Dienstag  Vormittag  Auditorium  D. 

Feulgen,  R.  (Giessen),  unter  Mitarbeit  von  Bersin,  Th.  und  Behrens,  M. 

Eine  neuartige  Gruppe  von  Phosphatiden. 

Früher  war  von  Feulgen  und  Mitarbeitern  (Voit,  Imhäuser ) mit  der 
fuchsinschwefligen  Säure  (Schiffsches  Reagenz)  im  Protoplasma  aller 
Zellen  des  Tierreiches  bis  herab  zu  den  Protisten  liistochemisch  ein 
lipoider  Aldehyd  (Plasmal)  nachgewiesen  worden.  Das  Plasmal  kommt 
niemals  frei  vor,  sondern  stets  an  eine  Komponente  gekoppelt.  Der 
Gesamtkomplex  wurde  Plasmalogen  genannt.  Aus  diesem  wird  das 
Plasmal  durch  Säuren  leicht  abgespalten,  fast  augenblicklich  aber  durch 
HgCl2.  Beim  Aufarheiten  der  aus  Organen  extrahierten  Lipoide  geht 
das  Plasmalogen  stets  in  die  Phosphatidfraktion  hinein.  Daher  bildeten 
Phosphatide  das  Ausgangsmaterial  für  die  weiteren  Untersuchungen. 
Das  Plasmal  ist  mit  Wasserdämpfen  flüchtig  und  wurde  als  Thiosemi- 
karbazon  identifiziert,  ausserdem  durch  Identifizierung  der  entsprechen- 
den Säuren  nach  Oxydation.  Das  Plasmal  ist  darnach  ein  Gemisch  von 
Aldehyden,  die  den  bekannten  höheren  Fettsäuren  entsprechen.  Iden- 
tifiziert sind  bis  jetzt  Palmitinsäure  und  Stearinsäure.  Es  kommen 
aber  noch  andere  Aldehyde  vor. 

Da  das  Plasmalogen  sich  gegenüber  Alkalien  als  sehr  resistent  er- 
wies, wurden  die  Phosphatide  verseift  und  die  Plasmalogenkörper  von 
den  Seifen  getrennt.  Es  wurde  zunächst  eine  ausgesprochene  Säure 
(Plasmalogensäure)  erhalten  und  dann  das  Plasmalogen  selbst.  Die 
Menge  der  Plasmalogensäure  ist  abhängig  von  der  Stärke  der  Hydrolyse 
und  entsteht  auf  Kosten  des  Plasmalogens,  sie  ist  mithin  ein  sekundäres 
Spaltprodukt  des  Plasmalogens.  Die  Plasmalogensäure  wurde  als  Li- 
thiumsalz isohert.  Das  Anion  dieses  Salzes  besteht  aus  den  Bausteinen: 
Plasmal,  Glycerin  und  Phosphorsäure;  mithin  muss  eine  Glycerin- 
phosphorsäure zu  Grunde  hegen  und  das  Plasmal  acetalartig  gekoppelt 
sein,  woraus  wiederum  folgt,  dass  das  Plasmalogen  kein  einheitlicher 
Körper,  sondern  ein  Gemisch  aus  ähnlich  zusammengesetzten  Körpern 
ist.  Durch  die  Annahme  einer  Acetalbindung  erklärt  sich  die  Resistenz 
des  Plasmalogens  gegenüber  Alkalien  und  die  Empfindlichkeit  gegen- 
über Säuren  sowie  die  Spaltung  mit  HgCl2;  denn  die  katalytische  Auf- 
spaltbarkeit von  Acetalen  durch  gewisse  Schwermetallsalze  ist  bekannt. 
Lässt  man  plasmalogensaures  Lithium  mit  sehr  verdünnter  Essigsäure 
bei  Zimmertemperatur  stehen,  so  spaltet  sich  das  Plasmal  ab,  während 
aus  dem  Filtrat  Glycerinphosphorsäure  isohert  werden  kann. 

Das  Plasmalogen  selbst  hat  noch  einen  esterartig  gebundenen 
N-haltigen  Baustein  und  besitzt  daher  keinen  ausgesprochen  sauren  Cha- 
rakter. Es  wurde  in  zwei  Fraktionen  dargestellt,  von  denen  erst  eine 
untersucht  wurde.  Durch  HgCL  wird  daraus  in  wässriger  Suspension 
fast  augenblicklich  alles  Plasmal  abgespalten,  und  im  Filtrat  erscheint 
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eine  N-haltige  Glycerinphosphorsäure,  die  krystallisiert  erhalten  wurde. 
Nach  saurer  Hydrolyse  wurde  der  N-haltige  Baustein  als  Pikrolonat 
identifiziert:  es  war  Colamin  (Aminoäthylalkohol). 

Im  Plasmalogen  haben  wir  also  eine  neuartige  Gruppe  von  Phos- 
phatiden  vor  uns,  die  sich  von  den  bisher  bekannten  dadurch  unter- 
scheidet, dass  keine  esterartig  gebundenen  Fettsäuren  Vorkommen,  son- 
dern statt  dessen  die  den  Fettsäuren  entsprechenden  Aldehyde  in  ace- 
talartiger Bindung.  Wir  nennen  diese  Phosphatide  „Acetalphosphatide“ 
im  Gegensatz  zu  den  bisher  bekannten  „Esterphosphatiden“.  Der  Ge- 
halt der  Phosphatide  an  Acetalphosphatiden  schwankt  und  beträgt  bei 
Muskel-  und  Gehirnphosphatiden  20 — 25° /0,  bei  Leberphosphatiden 
rund  1/10,  bei  Eiphosphatiden  nur  1/100  des  angegebenen  Gehaltes. 

Bersin,  Th.  (Marburg/L.),  unter  Mitarbeit  von  Willfang,  G.  und 

Nafziger,  H.  Die  Synthese  der  Acetalphosphatide. 

Die  Analyse  der  Plasmalogene  von  Feulgen  hat,  wie  aus  seinem 
Vorträge  (s.  Seite  105)  zu  entnehmen  ist,  die  überraschende  Tatsache 
ans  Licht  gefördert,  dass  in  lebenden  Zellen  Acetale  des  Glyzerinphos- 
phorsäureesters organischer  Basen  vorliegen.  Wir  stellten  uns  die  Auf- 
gabe, diese  bisher  unbekannten  Verbindungen  zu  synthetisieren,  und 
es  wird  im  folgenden  über  die  ersten  Versuchsergebnisse  berichtet.  Nach 
verschiedenen  fehlgeschlagenen  Vorversuchen  erwies  sich  nachstehender 
Weg  zur  Synthese  der  gewünschten  Acetale  als  gangbar.  Die  einzelnen 
Stufen  sind  folgende:  1.  Synthese  der  cyclischen  Acetale  von  Fettsäure- 
aldehyden mit  Glyzerinbrom-  oder  -jodhydrin  durch  Kondensation 
von  Epibrom-  oder  -jodhydrin  mit  dem  betreffenden  Aldehyd  in 
Gegenwart  eines  geeigneten  Katalysators;  2.  Umsetzung  dieses  halo- 
genierten Acetales  mit  dem  bekannten  Mono silbers alz  des  Colamin- 
oder  Cholinphosphorsäureesters  unter  Abscheidung  von  Silberhalo- 
genid und  Bildung  des  Acetalphosphatides.  Dieserart  konnten  wir 
zunächst  den  pentacyclischen  Butyraldehydacetal-y.-glyzerinphosphor- 
säurecholinester  als  Modellsubstanz  in  fast  reinem  Zustand  gewinnen. 
Dieses  leicht  wasserlösliche,  in  Aceton- Chloroform  unlösliche  Butyral- 
dehydderivat  gibt  ein  Cadmiumchloriddoppelsalz.  Die  Darstellung  des 
entsprechenden  Palmitinaldehydacetals  und  der  anderen  Homologen  be- 
findet sich  in  Arbeit.  Zur  Formel  der  Plasmalogene  muss  bemerkt 
werden,  dass  die  Konstitution  des  sauerstoffhaltigen  Ringes  (ob  5-  oder 
6-gliedrig)  in  den  natürlichen  Verbindungen  noch  nicht  bekannt  ist. 
daher  die  Frage  noch  offen  ist,  ob  es  sich  um  a-  oder  (und)  ß-  Glyzerin  - 
phosphorsäure  handelt;  endlich  ist  noch  die  Frage  einer  eventuellen 
cistrans-Isomerie  am  Ring  zu  klären. 

Die  Rolle  der  Acetalphosphatide  im  Stoffwechsel  sei  nur  kurz 
gestreift.  Während  Verne  (1937)  auf  Grund  der  histochemischen  Be- 
funde mit  Hilfe  der  Feulgen'’ sehen  Reaktion  die  Ansicht  vertritt,  dass 
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die  Fettaldehyde  Abbauprodukte,  d.  b.  Oxydationsprodukte  unge- 
sättigter Fettsäuren  darstellen,  möchten  wir  annehmen,  dass  die 
Pias  male  und  Plasmalogene  auch  als  Zwischenstufen  der  Fettsäure- 
synthese angesehen  werden  können.  Die  bekannte  Hypothese  über 
den  Aufbau  der  Fettsäuren  durch  Aldolkondensation  fordert  die 
Zwischenbildung  verschieden  langer  paariger  Aldehyde;  diese  werden 
wegen  ihrer  bekannten  pharmakologischen  Wirkung  nicht  frei  als  solche, 
sondern  eben  als  leicht  weiter  zu  verwertende  Acetalphosphatide  in  der 
Zelle  Vorkommen. 

Lang,  Konrad  (Berlin).  Über  den  Abbau  von  aliphatischen  Fettsäuren 

mit  verzweigter  Kohlenstoffkette  durch  Leberschnitte. 

Ein  grosser  Teil  der  bisherigen  Untersuchungen  über  den  Abbau 
von  Fettsäuren  mit  verzweigter  Kohlenstoffkette  wurde  an  fettaroma- 
tischen Substanzen  durchgeführt.  Der  Einfluss  des  schwer  verbrenn- 
baren Phenylrestes  im  Molekül  ist  aber  gross  und  die  Ergebnisse  lassen 
sich  nicht  ohne  weiteres  auf  die  rein  aliphatischen  Verbindungen  über- 
tragen. Daher  wurde  in  der  vorliegenden  Arbeit  der  Abbau  alipha- 
tischer Fettsäuren  durch  überlebende  Leberschnitte  gewählt.  Zur  Auf- 
arbeitung wurde  entweder  mit  Wolframsäure  enteiweisst,  destilliert 
und  das  Destillat  mit  2,4-Dinitrophenylhydrazin  versetzt,  oder  es  wurde 
mit  Trichloressigsäure  enteiweisst  und  das  Filtrat  ohne  vorherige  De- 
stillation mit  Dinitrophenylhydrazin  behandelt.  Die  entstandenen  Kri- 
stalle wurden  durch  Schmelzpunkt  und  Elementaranalyse  identifiziert. 

1)  oc- substituierte  Fettsäuren. 

Aus  den  Ansätzen  mit  Isobuttersäure  (I),  Methyläthylessigsäure 
(II)  und  a-Methylhexansäure  (III)  liess  sich  kein  Dinitrophenylhydrazon 


isolieren. 

ch3 

ch3X 

cn3X 

>CH— COOH 

>CH— COOH 

>CH— COOH 

CH/ 

CH3— CH/ 

CH3—  CH„- 

-CH2 — CH,/ 

(I) 

(II) 

(III) 

Selbst  wenn  die  Hauptkette  eine  gerade  C-Atomzahl  hat,  ver- 
hindert offensichtlich  die  a-ständige  Methylgruppe  die  Bildung  von 
Acetonkörpern,  während  sich  aus  Ansätzen  mit  n-Capronsäure  eine 
deutliche  Acetonbildung  nachweisen  lässt.  Die  a-ständige  Methyl- 
gruppe modifiziert  demnach  den  Abbau.  Bei  den  fettaromatischen 
Säuren  liegen  die  Verhältnisse  anders,  denn  Kay  und  Raper,  ferner 
Kuhn  und  Livada  fanden,  dass  z.  B.  a-Methylzimmtsäure  ohne  Rück- 
sicht auf  die  Seitenkette  zu  Hippursäure  abgebaut  wird,  die  Methyl- 
gruppe den  Oxydationsmechanismus  also  nicht  verändert. 
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2)  ß- substituierte  Säuren. 

Isovaleriansäure  liefert  reichliche  Mengen  Aceton.  Im  Gegensatz 
dazu  wurde  von  älteren  Untersuchern  und  neuerdings  von  Kuhn  und 
Mitarbeitern  übereinstimmend  festgestellt,  dass  die  entsprechenden 
phenylierten  Säuren  vom  Körper  überhaupt  nicht  angegriffen  werden. 
Die  von  ihnen  aufgestellte  Formulierung,  dass  der  Abbau  der  Kette 
durch  die  /ständige  Methylgruppe  „gesperrt“  sei,  kann  auf  Grund 
meiner  Versuche  sowie  älteren  Angaben  von  Dakin  nicht  in  dieser  all- 
gemeinen Form  aufrecht  erhalten  werden,  ihre  Gültigkeit  ist  lediglich 
auf  die  phenylierten  Säuren  beschränkt.  Dakin  formulierte  die  Aceton- 
bildung aus  Isovaleriansäure  unter  Bildung  von  Acetessigsäure  als 
Zwischenprodukt  und  Entmethylierung  folgendermassen: 

CH3 

CH— CH,— COOH  CH3— CO— CH,— COOH  v CH3— CO— CH3 

CH3 

Ich  möchte  diese  Acetonbildung  anders  formulieren: 

ch3,  ch3v 

>CH  - CH, — COOH  >-  >CO 

CH/  " CH/ 

Diese  Formulierung  wird  einerseits  der  von  der  reinen  Chemie  her 
bekannten  leichten  Oxydierbarkeit  des  tertiären  Kohlenstoffatoms, 
andrerseits  dem  Gesetz  der  /Oxydation  gerecht.  Sie  wird  unterstützt 
durch  die  Befunde  beim  Abbau  der  Isocapronsäure. 


3)  y -substituierte  Säuren. 

Beim  Abbau  von  Isocapronsäure  durch  Leberschnitte  wird  in 
guter  Ausbeute  Aceton  erhalten.  Diese  Acetonbildung  lässt  sich  gar 
nicht  anders  formulieren  als  dass  die  Oxydation  am  tertiären  Kohlen- 
stoffatom zustande  kommt. 

ch3,  ch3 

)CH  — CH,— CH, — COOH  v >CO 

CH3/  ‘ ' CH/ 

Aus  diesem  Beispiel  einer  y-Oxydation  eine  allgemeinere  Bedeu- 
tung der  y-Oxydation  für  den  Abbau  von  Fettsäuren  ableiten  zu  wollen, 
dürfte  unberechtigt  sein,  da  es  sich  um  einen  Sonderfall  handelt,  bei 
dem  das  y-Kohlenstoffatom  als  tertiäres  C-Atom  von  vorneherein  be- 
sonders leicht  angreifbar  ist. 

Quackenbush,  F.  W.  and  Steenbock  H.  (Madison,  Vise.).  Acrodynia 
and  the  essential  fatty  acids. 

On  a basal  diet  of  purified  casein,  glucose  and  salts,  supplemented 
with  carotene,  calciferol,  synthetic  Bx  and  lactoflavin,  rats  developed 
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an  acute  dermatitis  and  a condition  which  has  been  described  by  others 
as  acrodynia.  In  acute  cases  the  mouth,  fore-paws  and  eyes  were  in- 
volved especially.  In  chronic  cases  the  paws  often  became  gangrenous, 
the  ears  became  swollen  and  encrusted,  and  minute  scales  appeared  in 
abundance  over  the  entire  body.  In  experiments  involving  over  500  rats, 
no  animals  failed  to  develop  the  symptoms  within  4 to  5 weeks. 

Complete  healing  of  either  the  acute  or  chronic  symtoms  was  ob- 
tained by  daily  administration  of  10  mg.  of  wheat  germ  oil,  corn  oil  or 
Wesson  oil,  200  mgs.  of  coconut  oil  or  500  mgs.  of  butterfat.  Cures  were 
not  effected  by  the  addition  of  10  per  cent  of  hydrogenated  coconut  oil 
to  the  diet. 

The  unsaponifiable  fraction  from  wheat  germ  oil  was  devoid  of  po- 
tency, the  ethyl  esters  prepared  from  the  soap  fraction  containing  the 
entire  activity.  When  the  unsaturated  fatty  acids  were  fractionally 
crystallized  from  acetone,  the  highest  activity  was  obtained  with  the 
fraction  separating  between  — 60  and  — 75°  C.  Ten  milligrams  of  ethyl 
linolate  (Rollett)  per  day  gave  complete  healing. 

Cured  animals  maintained  themselves  free  of  all  symptoms  as  long 
as  the  fat  supplement  was  continued  or  until  the  end  of  the  survival 
period  which  was  usually  several  months. 

Deuel,  Harry  J.  (Jr.),  Hallman,  Lois  and  Murray,  Sheila  (Los  An- 
geles). The  effect  of  fat  feeding  on  a subsequent  fasting  ke- 
tonuria  in  rats. 

When  rats  are  fasted  following  the  administration  of  a high-fat 
low-protein  diet  for  a period  of  two  weeks,  a ketonuria  obtains  over  a 
period  of  at  least  five  days.  Although  this  ketonuria  occurs  concomitantly 
with  the  elevation  in  liver  fat,  the  extent  appears  to  be  independent  of 
the  height  of  liver  lipoid1).  In  the  present  experiments  it  was  found 
that  the  ketonuria  reached  a maximum  level  of  approximately  40  mg. 
per  100  gm.  male  rat  per  day  and  60  mg.  for  the  females  after  nine  days 
on  the  diet.  However,  an  appreciable  ketonuria  occurred  wben  the  rats 
had  partaken  of  the  diet  for  a period  as  short  as  one  day,  although  the 
liver  fat  was  only  slightly  altered  from  the  normal  level.  The  administra- 
tion of  butter  fat  alone  during  a single  eight  hour  period  caused  a marked 
ketonuria  for  the  following  five  days  (6.8  mg.  for  males  and  30.2  mg. 
for  females).  No  appreciable  ketonuria  was  noted  in  the  control  animals 
which  had  been  on  our  stock  diet  low  in  fat.  The  average  excretion  of 
ketone  bodies  amounted  to  0.6  mg.  for  males  and  5.2  mg.  for  females. 
It  is  postulated  that  ingested  fat  is  not  immediately  incorporated  into 
the  carcass  fat  since  a greater  ketonuria  occurs  during  fasting  after  its 
administration  than  in  control  animals. 

*)  Deuel,  Harry  J.  Jr.,  Hallman,  Lois  F.,  and  Murray,  Sheila,  J.  Biol.  Chem.  119,  257  (1937). 
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Artom,  Camillo  (Palermo),  in  collaborazione  con  Sarzana,  G.  ed 

Segrè,  E.  Influenza  della  dieta  sulla  formazione  dei  fosfolipidi. 

Mediante  somministrazione  a ratti  albini  di  una  soluzione  di  fosfato. 
contenente  un  isotopo  radioattivo  del  fosforo  (P32)  e successiva  deter- 
minazione  della  radioattività  del  fosforo  lipidico  estratto  dai  vari  tessuti, 
è stato  ulteriormente  proseguito  lo  studio  della  influenza  della  dieta 
sulla  formazione  dei  fosfolipidi. 

Dall’insieme  dei  risultati,  ottenuti  nelle  ricercbe  precedenti  ed  in 
quelle  presenti,  appare  cbe  fra  i differenti  tessuti  di  uno  stesso  animale 
sono  rilevabili  differenze  considerevoli  e ben  definite  della  velocità  di 
formazione  dei  fosfolipidi.  In  base  a tale  criterio  i singoli  tessuti  sembrano 
poter  essere  raggruppati  in:  1)  tessuti  con  metabolismo  molto  rapido 
dei  fosfolipidi  (legato  ed  intestino)  ; 2)  tessuti  con  media  rapidité  di  me- 
tabolismo (rene,  polmoni,  milza)  ; 3)  tessuti  con  metabolismo  lento  (cuo- 
re,  muscoli  scheletrici,  testicoli)  ; 4)  tessuti  con  metabolismo  lentissimo 
(nevrasse).  L’ordine  sopraindicato  è identico,  cosi  negli  animali  a dieta 
lipidica,  come  in  quelli  a dieta  glucidica.  Esso  sembra  dunque  essere  la 
espressione  di  differenze  cbe  sono,  esclusivamente  o prevalentemente,  in 
rapporto  con  la  struttura  e con  l’attività  funzionale  proprie  di  ciascun 
tessuto,  indipendentemente  dalla  natura  del  materiale  cbe  il  complessivo 
organismo  ba  di  preferenza  utilizzato  per  i suoi  processi  metabolici.  Tut- 
tavia,  e quantunque  la  gerarchia  dei  differenti  tessuti  dello  stesso  animale 
rimanga  invariata,  dal  confronto  tra  due  animali,  posti  in  identiche 
condizioni  sperimentali,  ma  alimentati  uno  con  dieta  prevalentemente 
grassa,  l’altro  con  dieta  prevalentemente  glucidica,  appare  cbe  i fipidi 
di  taluni  tessuti  delTanimale  alimentato  con  grassi  (pifi  particolarmente 
del  fegato  e dell’intestino)  contengono  quantité  complessive  di  P radio- 
attivo cbe  sono  più  o meno  nettamente  superiori  alle  corrispondenti 
quantité,  ritrovate  nei  tessuti  omologbi  dell’animale  a dieta  glucidica. 
Cosicchè,  in  taluni  tessuti,  la  formazione  dei  fosfolipidi  dipenderé  anche 
dalle  variazioni  del  metabolismo  generale  dei  grassi.  Negli  altri  tessuti 
invece  (e  più  particolarmente  nel  cuore,  nei  muscoli  scheletrici  e nel 
nevrasse),  le  quantité  complessive  di  P radioattivo  sono  invece  pratica- 
mente  identiche,  qualunque  sia  la  natura  della  dieta  somministrata. 

L’interpretazione  dei  risultati  soprariassunti  comporta  qualche  diffi- 
colté,  inerente  al  metodo  degli  isotopi,  usati  come  indicatori  dei  fenomeni 
del  metabolismo  intermedio.  Pur  con  queste  riserve,  tali  risultati  sembra- 
no suggerire  alcune  precisazioni  e modificazioni  sostanziali  delle  conce- 
zioni  ipotetiche  riguardanti  il  significato  funzionale  dei  fosfolipidi  nei 
differenti  tessuti. 

Mellanby,  Edward  (London).  The  experimental  production  of  deaf- 
ness in  young  animals  by  diet. 

Young  dogs,  6 — 8 weeks  old,  were  fed  on  a diet,  complete  so  far 
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as  was  known,  except  that  it  was  deficient  in  vitamin  A and  carotene. 
The  dietetic  ingredients  consisted  of  separated  milk,  lean  meat,  olive 
or  peanut  oil,  yeast,  lemon  or  orange  juice,  sodium  chloride  and  irra- 
diated ergosterol,  together  with  cereals  such  as  white  flour  or  oatmeal. 
The  cereal  formed  a large  part  of  the  diet,  namely,  about  60%  of  the 
total  bulk. 

It  was  found  that  after  about  5 months  of  this  diet,  although  the 
general  health  of  the  animals  was  fairly  good,  they  became  deaf,  in 
some  cases  completely.  The  rate  of  onset  of  the  deafness  varied  from 
animal  to  animal,  according  to  the  stores  of  vitamin  A in  the  body 
at  the  beginning  of  the  experiment  and  the  degree  of  deficiency  of  this 
substance.  As  far  as  present  experience  goes,  complete  destruction  of 
the  cochlear  division  of  the  8th  nerve  ultimately  takes  place.  The 
vestibular  division  suffers  likewise  but  not  so  severely  as  the  cochlear 
division.  The  destruction  of  the  vestibular  division  is  accompanied 
by  loss  of  sense  of  position  of  the  head  and  great  incoordination  of 
movement  of  the  animal. 

Degenerative  changes  in  both  parts  of  the  8th  nerve  and  in  many 
other  peripheral  and  central  nerves  produced  by  this  dietetic  defect 
have  previously  been  described  by  the  author  in  papers  published  from 
1926  onwards.  It  had  not,  however,  been  previously  appreciated,  until 
sections  were  made  of  the  cochlea  itself,  how  complete  may  be  the  des- 
truction of  both  branches  of  the  8th  nerve. 

Apart  from  the  destruction  of  the  central  nerve  fibres,  the  spiral 
ganglion  often  completely  disappears  together  with  the  peripheral 
branches  of  this  ganglion  to  the  organ  of  Corti.  In  course  of  time  des- 
tructive changes  in  the  peripheral  sensory  mechanisms  also  occur. 
Many  of  the  cells  of  the  organ  of  Corti  may,  for  instance,  disappear, 
while  the  epithelium  of  the  ampullae  in  the  semi-circular  canals  may 
lose  its  hairs  and  show  further  degenerative  changes. 

Accompanying  the  destruction  of  these  nerves  and  possibly  res- 
ponsible for  it,  are  changes  in  the  bones  of  the  labyrinthine  capsule 
itself.  Great  overgrowth  of  bone  can  be  seen  in  the  modiolus  and  in 
the  periosteal  bone  of  the  capsule.  The  bony  overgrowth  in  the  mo- 
diolus causes  compression  of  the  nerves,  while  the  overgrowth  of  the 
periosteal  bone  of  the  labyrinthine  capsule  causes  lengthening  of  the 
internal  auditory  meatus  and  so  a stretching  of  the  nerve  between  its 
origins  in  the  spiral  and  Scarpa  ganglia  until  it  enters  the  brain.  These 
mechanical  effects  of  pressure  and  stretching  can  be  inferred  from  the 
histological  preparations  of  the  cochlea  and  labyrinthine  bone.  Ma- 
croscopic examination  of  the  skull  also  reveals  that  the  bone  overgrowth 
is  not  confined  to  the  labyrinthine  capsule.  Other  bones  are  hyper- 
trophied in  animals  brought  up  on  these  diets  and  there  is  evidence  of 
pressure  being  brought  to  bear  upon  other  cranial  nerves  and  also  on 
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the  arteries  entering  the  skull  by  bony  occlusion.  To  what  extent  pres- 
sure and  stretching  caused  by  bone  overgrowth  is  responsible  for  other 
widespread  nerve  degeneration  previously  reported  in  these  animals  is 
not  yet  clear. 

The  addition  of  a source  of  vitamin  A or  carotene  to  the  above 
diets  prevents  all  these  changes.  Also,  if  the  cereal  portion  of  the  diet 
is  replaced  by  potato,  even  without  the  addition  of  extra  vitamin  A 
or  carotene,  the  bones  and  nerves  of  the  labyrinthine  capsule  are 
much  less  affected. 

Whether  these  changes  in  dogs  above  described  have  any  bearing 
on  the  problem  of  deafness  in  human  beings  cannot  be  stated.  It  is 
clear,  however,  that  both  the  bone  overgrowth  and  the  nerve  degenera- 
tion are  much  more  easily  produced  in  young  animals  than  in  adults 
by  these  nutritional  defects. 

Emerson,  O.  H.  (Berkeley).  The  structure  of  beta  and  gamma  toco- 

pherols. 

On  oxidizing  beta  and  gamma  tocopherol  with  chromic  acid,  the 
same  C21H40O2  lactone  was  obtained  that  had  previously  been  obtained 
by  Fernholz  by  the  oxidation  of  a-tocopherol.  Pyrolysis  of  gamma-toco- 
pherol yielded  pseudo  cumo  hydroquinone.  Hence,  beta  and  gamma  toco- 
pherol differ  from  alpha  only  in  the  absence  of  one  of  the  methyl  groups 
attached  to  the  aromatic  ring. 

Mattill,  H.  A.  (Iowa  City).  Vitamin  E and  nutritional  muscular  dy- 
strophy in  rabbits. 

Several  investigators  have  stated  that  the  muscular  degeneration 
first  demonstrated  by  Goettsch  and  Pappenheimer1)  in  young  rabbits  on 
rations  containing  lard  and  especially  cod  liver  oil  is  not  preventable 
by  including  various  vegetable  oils  in  the  diet.  Even  wheat  germ  oil. 
which  is  rich  in  Vitamin  E,  is  by  itself  not  adequate  to  prevent  the 
disease,  according  to  Morgulis  and  Spencer 2)  ; another  factor,  found  in 
wheat  germ,  lettuce  and  alfalfa,  must  also  he  present  for  prevention 
or  cure.  The  recent  observation  of  McCay , Paul  and  Maynard3),  that 
hydrogenated  cod  liver  oil  in  a natural  grain  diet  produces  no  ill  effects 
suggests  that  auto -oxidation  of  the  unsaturated  fatty  acids  may.  in- 
directly, be  the  principal  cause  of  the  disorder.  Vitamin  E is  known 
to  be  destroyed  quickly  in  the  presence  of  readily  auto-oxidizable 
animal  fats. 

When  an  efficient  antioxidant  is  included  in  a synthetic  diet 
containing  no  sources  of  V itamin  E,  animals  succomb  as  rapidly  as  on 
the  basal  diet  alone.  The  presence  of  2 % of  wheat  germ  oil  in  the  basal 
diet  has,  in  our  experience,  been  adequate  to  prevent  the  disease  for 
many  months,  during  which  the  animals  grew  normally.  Thus  far. 
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concentrates  of  Vitamin  E which,  by  assay,  were  effective  in  rats  have 
not  completely  replaced  wheat  germ  oil.  There  is  very  great  variability 
between  animals  on  the  same  diet,  both  as  to  time  of  incidence  and 
severity  of  the  muscle  lesions.  Complete  paralysis  for  many  hours  before 
death  is  not  always  associated  with  the  most  severe  dystrophy.  The 
similarities  between  the  degeneration  produced  in  nursling  rats  on  Vita- 
min E deficient  diet  and  in  young  rabbits  receiving  cod  liver  oil  further 
support  the  idea  of  autoxidative  destruction,  perhaps  in  the  coecum. 
as  indirectly  responsible  for  the  dystrophy. 

Goettsch  and  Pappenheimer,  J.  Exp.  Med.,  54,  145  (1931).  2)  Morgulis  and  Spencer,  J.  Nutrition, 
11,  573  (1936).  3)  McCay,  Paul  and  Maynard,  J.  Nutrition,  15,  367  (1938). 

Dienstag  Vormittag  Auditorium  AM. 

Achelis,  J.  D.  und  Nothdurft,  H.  (Heidelberg).  Über  den  Einfluss 

der  Ernährung  auf  die  Spontanmotorik  der  Mäuse. 

Es  wird  die  Spontanmotorik  weisser  Mäuse,  die  unter  gleichen  Be- 
dingungen konstant  und  reproduzierbar  ist,  bei  verschiedenen  Er- 
nährungsformen, vor  allem  in  der  qualitativen  und  quantitativen  Unter- 
ernährung, untersucht.  Es  ergibt  sich  dabei,  dass  der  Rhythmus  der 
spontanen  Bewegungen  von  der  Ernährung  sehr  stark  beeinflusst  werden 
kann.  Die  Stoffwechsellage  erweist  sich  als  massgebend  für  den  Ablauf 
zentralnervöser  Prozesse. 

Es  wird  dann  weiter  untersucht,  welche  Folgen  für  den  Gesamt- 
umsatz (gemessen  am  Gaswechsel)  sich  aus  diesen  Beobachtungen  er- 
geben. 

Buytendijk,  F.  J.  J.  (Groningen).  Die  Abstufung  der  willkürlichen  Muskel- 
spannung. 

Die  Frage  nach  der  Genauigkeit,  mit  der  wir  bei  willkürlicher 
Innervation  die  Spannung  des  Muskels  abstufen,  kann  weder  aus  der 
Untersuchung  der  Bewegungsreproduktion  noch  durch  Versuche  über 
Gewichtsbeurteilung  beantwortet  werden.  In  beiden  Fällen  ist  das 
Resultat  von  allen  in  und  durch  die  Bewegung  entstehenden  Empfin- 
dungen abhängig,  wenn  auch  unter  gew  issen  Umständen  die  Spannungs- 
empfindung in  der  Reizgestalt  dominiert.  Wie  verwickelt  die  Verhält- 
nisse sein  können,  zeigen  die  Untersuchungen  von  H.  Fischei  über 
Transformationserscheinungen  bei  Gewichtshebungen,  jene  von  Ren- 
qvist  und  seinen  Schülern  über  die  Reizentsprechung  der  Strecken- 
erlebnisse und  die  Schwellen  der  Spannungsempfindung.  Die  Reiz- 
entsprechung sowie  die  Schwelle  zeigten  sich  von  der  Reizsituation 
und  der  Einstellung  der  Versuchsperson  abhängig,  so  dass  eine  ein- 
deutige Antw  ort  auf  die  Frage  nach  der  Abstufung  der  Muskelspannung 
durch  diese  Versuche  nicht  erfolgt.  Bei  allen  Spannungs-  und  Gewichts- 
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Schätzungen,  besonders  wenn  dabei  Bewegungen  von  verschiedenem 
Umfang  und  verschiedener  Geschwindigkeit  auftreten,  liegen  bestimmt 
verwickelte  Beziehungen  zwischen  Agonisten  und  Antagonisten  vor, 
wie  aus  den  analytischen  Untersuchungen  von  Wachholder , Wagner  u.  a. 
hervorgeht.  Wir  haben  also  durch  Übertragung  der  von  den  Ellbogen- 
und  Fingerbeugern  entwickelten  Spannung  auf  ein  geeignetes  Regi- 
striersystem die  Abstufung  der  willkürlichen  isometrischen  Muskel- 
spannung einer  unmittelbaren  Messung  unterzogen.  Für  die  Ellbogen- 
beuger wurde  dabei  das  Armgewicht  in  der  von  Renqvist  angegebenen 
Weise  eliminiert. 

Bei  möglichst  vollkommener  isometrischer  Anspannung  geschieht 
die  Spannungsentwicklung  stufenweise.  Die  Frequenz  dieser  Stufen 
ist  — im  Gegensatz  zu  jener  bei  der  Fingerbeugung  von  Lehmann  unter- 
suchten — fast  unabhängig  von  der  Geschwindigkeit  des  Spannungs- 
zuwachses. Auch  die  absolute  Grösse  der  Spannung  ändert  die  Fre- 
quenz nicht.  Die  Grösse  der  Stufen  nimmt  mit  grösserer  Geschwin- 
digkeit der  Kontraktion  zu.  Das  Ausmass  eines  kleinsten  „Spannungs- 
schrittes“ wechselt  je  nach  den  Bedingungen. 

Bei  konstanter  Ausübung  eines  Druckes  oder  Zuges  gibt  es  eine 
dauernde  Instabilität.  Der  Spannungswechsel  ist  nach  Grösse  und  Fre- 
quenz nur  in  geringem  Masse  von  der  absoluten  Spannungsgrösse  ab- 
hängig. Auch  die  nach  Muskelbeanspruchung  auftretende  unwill- 
kürliche Nachkontraktion  ( Kohnstammsches  Phänomen)  zeigt  die 
gleiche  Instabilität  wie  die  willkürlich  hervorgerufene  Spannung. 

Untersucht  wurde  die  sukzessive  Reproduktion  von  Spannungen 
mit  verschiedner  Geschwindigkeit  des  Zuwachses  in  den  Ellbogen-  und 
Fingerbeugern  sowie  die  simultane  Anspannung  symmetrischer  Muskel- 
gruppen. Es  zeigte  sich,  dass  schnelle  Anspannung  genauer  reprodu- 
zierbar ist  als  langsame,  eine  Tatsache,  die  bekanntlich  auch  für  Be- 
wegungsreproduktion gilt.  Die  Spannungsreproduktion  lässt  sich  mit 
grösserer  Genauigkeit  ausführen,  wenn  dabei  eine  geringe  Bewegung 
6 m.M.)  ausgeführt  wird.  Ist  diese  aber  auf  ein  Minimum  reduziert, 
so  tritt  bei  Anspannung  mit  mässiger  Geschwindigkeit  eine  Bewegungs- 
illusion auf,  die  bei  der  Wiederholung  der  Anspannung  deren  Ausmass 
beherrscht. 

Auch  das  Aufheben  von  Gewichten  mit  der  Hand  geschieht 
immer  mit  stufenweiser  Anspannung,  die  in  wiederholter  Ausführung 
sich  nie  gleich  bleibt.  Das  Urteil  über  die  Schwere  hängt  denn  auch 
von  dem  Gesamtbild  des  Spannungszuwachses,  sowie  von  den  übrigen 
Empfindungen  ab.  Von  diesen  ist  die  Grösse  des  Seitendruckes,  der 
vom  Daumen  und  Finger  an  der  Metallfläche  eines  Gewichtes  ausgeübt 
wird,  nach  ausgeführten  Messungen  sehr  beträchtlich.  Die  Bestimmun- 
gen dieses  Druckes  wurden  mittels  eines  piezoelektrischen  Kristalls  aus- 
geführt, mit  dem  aber  schnelle  Druckänderungen  nicht  nachweisbar  sind. 
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Bonvallet,  Marthe  et  Minz,  B.  (Paris).  L’activité  de  l’acétyl-choline 

et  de  l’adrénaline  à différents  niveaux  de  l’axe  céphalo-rachidien. 

Le  rôle  des  médiateurs  chimiques  n’est  pas  limité  au  système  végé- 
tatif et  à la  périphérie  motrice.  Leur  rôle  s’étend  également  aux  mé- 
canismes régulateurs  du  système  nerveux  central.  Nous  avons  étudié 
cette  action  chez  les  mammifères  (chien,  chat,  rat)  et  sur  la  grenouille, 
en  recherchant  comment  l’acétyl-choline  et  l’adrénaline  modifiaient  les 
phénomènes  de  sommation  médullaires  du  réflexe  de  flexion  d’une  part, 
et  l’amplitude  de  la  réponse  directement  enregistrée  du  réflexe  linguo- 
maxillaire  d’autre  part. 

La  première  série  d’expériences  effectuées  d’abord  sur  l’animal 
spinal  puis  sur  l’animal  seulement  privé  des  zones  sensivomotrices  met 
en  évidence  les  modifications  de  l’excitabilité  réflexe  de  la  moëlle  isolée 
et  de  la  moëlle  restée  sous  la  dépendance  des  centres  supra- médullaires. 

La  seconde  série,  effectuée  sur  l’animal  entier  anesthésié  montre  les  mo- 
difications de  l’excitabilité  d’un  centre  situé  au  niveau  de  la  protubérance. 

Ces  modifications  sont  les  suivantes: 

1°  Sur  l’animal  spinal,  l’adrénaline  et  l’acétyl-choline,  en  injections 
intraveineuses  (mammifères),  ou  appliquées  directement  sur  la  moëlle 
(grenouille),  abaissent  momentanément  l’excitabilité  médullaire  (ce  qui 
se  traduit  par  un  redressement  de  la  courbe  du  voltage  liminaire  en 
fonction  des  intervalles  des  stimuli). 

Cette  action  des  deux  substances  est  inversée  par  l’ergotamine  et 
inhibée  par  l’atropine,  ce  qui  permet  d’émettre  l’hypothèse  qu’elles 
agissent  sur  la  moëlle  isolée  par  un  même  processus. 

2°  Sur  l’animal  thalamique,  l’adrénaline  et  l’acétyl-choline,  conser- 
vant leur  parallélisme  d’action,  augmentent  au  contraire  l’excitabilité 
médullaire  réflexe  (ce  qui  se  traduit  par  un  aplatissement  de  la  courbe 
voltages-intervalles).  Toutefois  les  effets  des  deux  agents  étant  dans 
ce  cas  différentiables  au  moyen  de  l’atropine  et  de  l’ergotamine,  il 
semble  bien  que,  quoique  identiques  en  apparence,  les  effets  de  l’acétyl- 
choline et  de  l’adrénaline  sont  atteints  par  des  processus  différents 
lorsque  la  moëlle  est  restée  sous  la  dépendance  des  centres  supérieurs. 

3°  Sur  l’animal  entier  sous  anesthésie,  l’étude  du  réflexe  linguo- 
maxillaire  met  en  évidence  une  forte  augmentation  de  la  réponse  réflexe 
sous  l’influence  et  de  l’acétyl-choline  et  de  l’adrénaline,  augmentation 
plus  régulière  et  plus  durable  pour  le  deuxième  agent  que  pour  le  premier. 

Ces  effets  de  l’acétyl-choline  et  de  l’adrénaline  sont  renforcés  par 
l’ésérine  et  inhibés  par  l'atropine. 

L’ésérine  et  l’atropine  influencent  d’ailleurs  directement  la  réponse 
réflexe  exactement  comme  elles  influencent  Faction  des  deux  média- 
teurs chimiques  sur  le  même  réflexe. 

L’effet  de  l’adrénaline  se  manifestant  après  un  temps  de  latence 
deux  fois  plus  long  que  celui  de  Facétyl-choline,  nous  sommes  autorisés 
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à croire  que  le  parallélisme  d’action  de  l’adrénaline  et  de  l’acétylcholine 
reposerait  sur  une  libération  d’acétyl-choline  par  l’adrénaline  au  ni- 
veau du  centre  étudié. 

Gantt,  W.  Horsley  (Baltimore,  Md.).  Anatomical  structures  involved 

in  conditioned  reflex  elaboration. 

In  order  to  determine  which  of  the  structures  described  in  the 
classical  reflex  arc  (external  sense  organ,  afferent  nerve,  central  connec- 
tion, efferent  nerve,  executor  organ)  are  indispensable  for  conditional 
reflex  formation  my  collaborators  (Loucks,  Brogden , Light ) and  I have 
successively  eliminated  various  parts  of  both  the  conditioned  reflex  arc 
and  the  unconditioned  reflex  arc.  The  executor  organ  and  efferent  motor 
nerve  were  eliminated  by  crushing  the  anterior  roots  to  the  hind  leg 
of  a dog,  and  having  the  period  of  elaboration  of  a conditioned  reflex 
to  a pain  stimulus  applied  to  the  paralysed  leg  coincide  with  complete 
paralysis.  On  testing  the  leg  after  regeneration  and  return  of  function, 
the  conditioned  reflex  appeared  on  the  first  application  of  the  conditioned 
signal,  although  this  leg  had  never  before  been  able  to  move  to  the 
conditioned  stimulus  on  account  of  the  paralysis  ( Light  and  Gantt: 
Jour.  Comp.  Psychol.  Vol.  21,  No.  1,  1936). 

The  afferent  ends  of  both  conditioned  and  unconditioned  reflex 
arcs  have  also  been  eliminated  by  applying  the  conditioned  or  un- 
conditioned stimulus  to  various  parts  of  the  central  nervous  system 
posterior  roots,  spinal  cord,  cerebellum,  cerebral  cortex.  Quick  elabora- 
tion of  conditioned  reflexes  was  obtained  when  the  conditioned  stimulus 
was  applied  in  the  form  of  a faradic  shock  at  any  of  these  sites.  M e thus 
distinguish  between  this  type  of  conditioning  as  intraneural  and  the 
ordinary  as  extraneural  conditioning  (Gantt,  W.  H.:  Arch.  Neur.  and 
Psychiat.,  Vol.  37,  p.  848,  1937).  The  afferent  nerve  of  the  unconditioned 
reflex  can  also  be  eliminated,  shown  by  obtaining  a conditioned  move- 
ment based  on  cerebellar  faradization  ( Brogden  and  Gantt:  Amer.  Jour. 
Physiol.,  Vol.  119,  No.  2,  p.  277;  also  Gantt,  idem.  p.  313).  Pain  was 
absent  as  well  as  even  an  awareness  of  the  stimulus  in  many  cases; 
therefore  an  emotional  state  is  not  necessary  for  intraneural  condition- 
ing, although  it  frequently  determines  extraneural  conditioning.  In 
eliminating  the  afferent  structures  we  used  chronic  preparations  which 
could  be  stimulated  by  electric  wires  imbedded  in  the  various  parts  of 
the  nervous  system. 

We  conclude  that  for  the  simple  type  of  intraneural  conditioned 
reflex  elaboration,  using  the  form  of  stimulus  described  above,  only  the 
structures  within  the  central  nervous  system  are  essential,  although  we 
do  not  deny  the  obvious  role  of  the  proprioceptors  and  the  action  of  the 
total  organism  in  ordinary  extraneural  conditioning. 
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Martino,  G.  (Messina).  Un  errore  fisiologico  : la  distinzione  tra  riflessi 

congeniti  e riflessi  acquisiti. 

E’  stato  dal  Pavlov  sostenuto,  e dopo  di  lui  da  tutti  indistinta- 
mente  ammesso,  che  la  funzione  primitiva  e fondamentale  della  cellula 
nervosa  consiste  non  solo  nella  riproduzione  dei  riflessi  fisiologiei  (o  con- 
geniti), ma  anche  nella  formazione  di  nuovi  riflessi  (acquisiti).  I primi 
sono  i riflessi  della  specie,  quelli  incondizionati;  i secondi  sono  quelli 
dell’individuo,  i riflessi  condizionati  od  associativi.  Questa  distinzione, 
creata  dal  fisiologo  russo,  tra  le  due  categorie  di  riflessi  è la  conseguenza 
logica  e necessaria  della  sua  dottrina  sul  meccanismo  delle  reazioni 
condizionate.  Secondo  il  Pavlov  infatti  queste  ultime  si  verifiche  rebbero 
per  la  sostituzione,  nell’arco  di  un  riflesso  congenito,  della  via  centri- 
peta  innata  con  una  nuova  via,  molto  ben  distinta  e spesso  molto  lontana 
dalla  prima.  I riflessi  condizionati  avverrebbero  dunque  per  vie  parzial- 
mente  diverse  da  quelle  dei  riflessi  incondizionati,  restando  comune  agli 
uni  ed  agli  altri  solo  Fultimo  segmento,  il  centrifugo,  dell’arco. 

Lo  studio  dell’intimo  meccanismo  di  un  particolare  riflesso  con- 
dizionato  del  cane  (il  riflesso  delFammiccamento),  eseguito  dall’A.  e dai 
suoi  collaborator^  ba  invece  dimostrato  che  la  persistenza  e la  pervietà 
della  via  centripeta  ordinaria  (quella  del  riflesso  congenito)  è condizione 
indispensaile  al  manifestarsi  della  reazione  associativa;  e cbe  l’azione 
a distanza  dell’agente  sensoriale  condizionato  si  esplica  mercè  Fesalta- 
mento  dell’eccitabilita  nel  centro  riflesso,  cioè  attraverso  un  fenomeno 
di  Bahnung.  Per  questa  forte  elevazione  delFeccitabilità  centrale  (sotto 
Fazione  dell’agente  condizionato)  ancbe  eccitamenti  minimi,  come  quelli 
che  ordinariamente  sempre  viaggiano  per  le  vie  centripete  dell'arco 
riflesso  ordinario  (perché  sempre  esistono  stimoli  minimi  sugli  organi 
riflessogeni  periferici),  risultano  capaci  di  suscitare  Fordinaria  reazione. 

Pertanto  la  distinzione  tra  riflessi  congeniti  e riflessi  acquisiti 
rappresenta  un  errore  fisiologico.  E’  un  errore  fisiologico  il  ritenere  ehe 
nuovi  riflessi  si  formino,  durante  la  vita  delFindividuo,  diversi  da  quelli 
incondizionati  o congeniti  : i meccanismi  riflessi  ehe  le  condizioni  associa- 
tive individuali  mettono  in  moto  sono  in  ultima  analisi  gli  stessi  delle 
reazioni  incondizionate  o congenite.  quelli  comuni  a tutti  gli  animali  della 
stessa  specie.  Dal  punto  di  vista  fisiologico,  la  propriété  fondamentale 
della  cellula  nervosa  consiste  dunque  nella  sola  riproduzione  dei  riflessi 
congeniti,  non  già  nella  creazione  di  nuovi  riflessi,  individuali  o acquisiti. 

Leblond,  Ch.  Pb.  (Paris).  Mécanisme  de  l’instinct  maternel. 

La  série  des  actes  qui  constituent  le  comportement  maternel  peut 
être  déclenchée  par  la  présence  de  nouveau-nés.  Ce  pouvoir  de  susciter 
des  actes  maternels,  très  marqué  chez  le  nouveau-né,  va  en  diminuant 
au  fur  et  à mesure  que  le  jeune  augmente  en  âge  et  disparaît  peu  avant 
la  puberté. 
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L’intervention  des  facteurs  hormonaux  dans  le  déterminisme  du 
comportement  maternel  est  complexe.  Certaines  hormones  ont  un  rôle 
inhibiteur  (hormones  mâles).  D’autres  ont  un  rôle  stimulant:  on  a 
ainsi  admis  que  la  prolactine  ( Riddle ) ou  l’arrêt  des  sécrétions  sexuelles 
( Ceni ) déterminait  l’instinct  maternel.  Cependant  si  dans  tous  les  cas 
physiologiques  et  expérimentaux  d’instinct  maternel  ou  de  couvage 
(homologue),  on  observe  la  réduction  des  sécrétions  sexuelles,  il  n’est 
pas  toujours  certain  que  la  prolactine  est  présente  (couvage  du  pigeon). 
On  ne  peut  actuellement  décider  si  le  comportement  maternel  est  dû  à 
l’absence  d’hormones  sexuelles  ou  à la  présence  de  prolactine  ou  à 
ces  deux  facteurs  agissant  simultanément. 

Enfin  dans  certaines  espèces  (rat,  et  surtout  souris),  on  peut  déceler 
un  certain  degré  d’instinct  maternel  chez  le  mâle  et  chez  la  femelle 
vierge.  Ceci  est  surtout  net  lorsque  l’on  a laissé  un  nouveau-né  dans 
la  cage  pendant  un  certain  temps;  plusieurs  jours  sont  parfois  néces- 
saires. Cette  « sensibilisation  » à l’aide  de  nouveau-nés  ne  se  fait  d’ail- 
leurs pas  par  l’intermédiaire  d’hormones.  En  effet,  chez  des  animaux 
hypophysectomisés,  on  peut  aussi  faire  apparaître  l’instinct  maternel 
en  mettant  l’animal  en  contact  avec  des  nouveau-nés  (Leblond  et 
Nelson  ). 

L’ensemble  de  ces  résultats  s’explique  par  la  présence  d’un  mé- 
canisme nerveux,  qui  tient  sous  sa  dépendance  l’instinct  maternel  et 
ses  manifestations.  Normalement,  ce  mécanisme  entre  en  jeu  sous  l’in- 
fluence d’hormones.  Il  peut,  dans  certains  cas,  fonctionner  indépen- 
damment de  toute  stimulation  hormonale. 

Scantlebury,  Ronald  E.  (Detroit).  The  effect  and  possible  me- 
chanism of  certain  psychic  phenomena  on  the  motility  of  the 
empty  stomach  in  man. 

The  multiplicity  of  psychic  phenomena  which  inhibit  the  hunger 
contractions  in  man  led  to  an  attempt  to  analyze  their  effect  and  to 
determine  what  influence  hypnotic  suggestion  might  have  on  the  move- 
ment of  the  empty  stomach  and  to  determine  a possible  route  by  which 
these  effects  might  occur. 

The  hunger  contractions  of  the  two  subjects  were  of  the  20  to 
30  seconds  variety,  the  normal  for  man  as  established  by  Carlson.  The 
sight  or  thought  of  food  in  the  normal  waking  state  did  not  effect  the 
hunger  contractions.  Under  fight  hypnosis  the  suggestion  of  active 
eating  during  a hunger  period  inhibited  the  stomach.  The  type  and 
duration  of  inhibition  depended  on  where  the  given  stimulus  fell  in  the 
stage  of  activity,  with  respect  to  the  total  length  of  a normal  hunger 
period.  (1)  Stimulation  during  the  first  tw  o-fifths  of  the  normal  period, 
resulted  in  a lengthening  of  time  between  contractions  and  a return  to 
normal  with  a tetanus  ending.  The  total  length  of  the  contraction  period 
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was  longer  but  the  number  of  individual  contractions  fell  within  the 
normal  range.  (2)  Stimulation  given  in  the  second  two-fifths  of  the 
normal  period  produced  inhibition  abruptly,  following  a latent  period 
of  2 to  3 contractions,  the  stomach  passing  into  normal  quiescence. 
(3)  Stimulation  given  in  the  last  fifth  or  at  the  period  of  incomplete 
tetanus  produced  no  effect. 

We  were  unable  to  elicit  hunger  contractions  during  the  quiescent 
periods  either  in  the  waking  state  or  under  light  hypnosis. 

Bennett  and  Venable,  and  Luckkardt  and  Johnston  have  found 
increased  secretion  of  gastric  juice  and  increased  gastric  acidity  when 
eating  is  suggested  in  hypnosis.  Carlson  has  found  that  introduction  of 
acid  on  the  stomach  mucosa  reflexly  inhibited  gastric  hunger  motility 
following  a short  latent  period.  Therefore,  we  concluded  that  possibly 
our  effect  was  due  to  increased  production  of  gastric  juice,  since  in  each 
case  of  complete  inhibition  a short  latent  period  of  2 to  3 minutes  was 
demonstrated. 

Sutherland,  G.  F.  (Ithaca,  N.  Y.).  Experimental  neurosis  in  swine. 

Swine  were  employed  in  our  experiments  because  of  the  tendency 
of  these  animals  to  give  way  to  violent  emotional  outbursts.  The  swine 
will  submit  to  restrictions  imposed  by  the  training  routine  only  after 
protest.  At  first  the  animal  resists  vigorously  and  it  sulks  when  resistance 
proves  futile.  By  degrees  it  becomes  accustomed  to  standing  quietly 
in  a modified  Pavlov  frame  during  the  experimental  period.  Once  this 
state  of  quiescence  has  been  attained,  the  animal  quickly  learns  the 
details  of  the  experiment. 

Two  different  tones  were  used  as  signals  for  food  and  shock  res- 
pectively. Differentiation  was  established  at  first  between  the  two  signals, 
but  as  the  training  continued  the  differentiation  was  lost.  A stage  was 
then  reached  where  the  animal  exhibited  great  excitement  during  the 
daily  test.  This  stage  was  followed  by  a state  of  indifference  to  both 
signal  and  reinforcement  as  observed  by  Pavlov  in  inhibited  dogs.  Psy- 
chotherapy, in  the  Pavlovian  sense,  restored  the  animal  to  its  former 
reactive  state. 

Dienstag  Nachmittag  Auditorium  A. 

Wertheimer,  E.  und  Mirski,  A.  (Jerusalem).  Über  die  ersten  Anfänge 

der  Zuckerassimilation  durch  lebende  Hefezellen. 

Bereits  15  Sekunden  nach  Zugabe  von  Traubenzucker  zu  lebenden 
Hefezellen  bei  30°  C,  sinkt  das  freie  säurelösliche  Phosphat  der  Hefe- 
zellen deutlich  ab.  Gewöhnlich  ist  nach  % bis  2 Minuten  das  Maximum 
des  Absinkens  schon  erreicht.  Es  beträgt  30  bis  60%  des  gesamten  freien, 
säurelöslichen  Phosphats.  Dieser  Tiefpunkt  bleibt  dann  mit  geringen 
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Schwankungen  bis  zur  Beendigung  der  Vergärung  des  Zuckers  bestehen, 
um  dann  allmähbch  zum  Anfangswert  zurückzugehen.  Von  dieser 
typischen  Phosphatkurve  wurde  der  erste  Teil,  d.  h.  die  ersten  Minuten 
der  Zucker-Assimilation  durch  die  lebenden  Hefezellen  näher  unter- 
sucht. Benutzt  wurde  eine  20%-Aufschwemmung  gewaschener  Bäcker- 
hefe oder  Brauereihefe  (Unterhefe).  Die  leicht  vergärbaren  Zucker.  Lae- 
vulose,  Mannose,  Rohrzucker  ergaben  die  gleichen  Phosphatkurven  mit 
Hefe  wie  Traubenzucker.  Bei  Galaktose  sieht  man  mit  Bäckerhefe  nur 
kleinere  Schwankungen,  die  nach  kurzer  Zeit  zur  Norm  zurückkehren, 
mit  Brauereihefe  keine  Veränderungen.  Maltose,  die  von  der  Bäckerhefe 
nicht  angegriffen  wurde,  ergab  keine  Veränderung  des  freien  Phosphats. 
Durch  Bierhefe  wurde  sie  vergoren,  entsprechend  Abnahme  des  Phos- 
phats, aber  mit  geringerem  Maximum,  wie  bei  den  übrigen  vergärbaren 
Zuckern.  Die  Phosphatabnahme  in  den  ersten  Minuten  erwies  sich  als 
abhängig  von  der  Zucker-Konzentration.  Unter  den  genannten  Be- 
dingungen findet  sich  ein  Maximum  der  Zucker-Wirkung  bei  0,5  bis 
1%  Traubenzucker,  auch  bei  0,005%  Traubenzucker  war  noch  eine 
deutliche  Abnahme  zu  bemerken.  Es  wird  weiter  der  Einfluss  der  Tem- 
peratur, ferner  die  Wirkung  bestimmter  Gärgifte  auf  die  Phosphatkurve 
untersucht.  Wird  der  Zucker  im  Tiefpunkt  der  Phosphatkurve  entfernt, 
so  kehrt  das  Phosphat  sofort  zur  Norm  zurück.  Durch  Zugabe  von 
Monojodacetat  in  Gegenwart  von  Zucker  wird  dasselbe  erreicht.  Fluorid 
bewirkt  das  Gegenteil;  die  Phosphatabnahme  geht  weiter  unter  Bildung 
bekannter  stabiler  Phosphatester  (Phosphoglycerinsäure). 

Die  in  den  ersten  Sekunden  bzw.  Minuten  entstandene  Phosphat- 
verbindung wird  mit  fast  absoluter  Regelmässigkeit  innerhalb  3 Stun- 
den durch  n-HCl  vollkommen  aufgespalten;  nach  dieser  Spaltungs- 
kurve wurde  Hexosediphosphat  gebildet.  In  späteren  Zeiten  findet  man 
einen  nicht  spaltbaren  Rest,  der  zum  grossen  Teil  einer  nicht  säurelös- 
lichen Phosphatverbindung  angehört. 

Gleichzeitig  mit  der  Phosphatabnahme  findet  man  bereits  in  den 
ersten  Sekunden  der  Zuckerassimilation  durch  lebende  Hefezellen  eine 
rapide  Zunahme  der  Wasserstoffionenkonzentration,  die  allem  Anschein 
nach  mit  der  Phosphorylierung  im  Zusammenhang  steht. 

Auch  für  Bakt.  Coli  liess  sich  diese  sofortige  Phosphorylierung 
nachweisen. 

Lipschitz,  Werner  (Istanbul)  gemeinsam  mit  Bcding,  E.  Bildungs- 
mechanismus gepaarter  Glueuronsäuren. 

Suspendiert  man  Leberschnitte  nach  Warburg  in  körperwarmer 
Ringerlösung,  schüttelt  sie  1 % Stunden  mit  02,  extrahiert  die  zentri- 
fugierte Flüssigkeit  zunächst  2 Stunden  sodaalkalisch  im  Mikrosoxhlet 
mit  Äther,  entfernt  ihn  und  extrahiert  nun  kongosauer  mit  frischem 
Äther,  so  gibt  dieser  Ätherextrakt  mit  Naphthoresorcin  und  Salzsäure 
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in  Benzol  keine  Glucuronsäure-Reaktion.  Behandelt  man  Leberschnitte 
genau  in  der  gleichen  Weise  mit  Ringerlösung,  die  einen  nicht  verbrenn- 
baren Alkohol  der  Camphergruppe,  z.  B.  0,1 — 0,25°/oo  Borneol  enthält, 
so  findet  man  zunächst  (entsprechend  eigenen  früheren  Versuchen  an 
Gänseerythrocyten)  auch  hier  eine  Atmungssteigerung  von  20 — 30%, 
ferner  je  nach  dem  Tierindividuum  und  der  Tierart  (Meerschweinchen, 
Ratte)  1 — 3 mg  ätherlösliche  (gepaarte)  Glucuronsäure  pro  1 g trockenes 
Gewebe.  Lässt  man  Meerschweinchen  24  Stunden  hungern,  so  sinkt 
dieser  Betrag  unter  0,5  mg  pro  1 g Leber;  häufig  fällt  die  Reaktion 
sogar  negativ  aus.  Die  Naphthoresorcinreaktion  wurde  durch  Vergleich 
mit  Teströhrchen  quantitativ  gestaltet,  die  pro  2ccm  wässerige  Flüssig- 
keit 0,005 — 0,1  mg  Glucuron  enthielten.  Die  Glucuronsäurebildung 
wurde  parallel  zu  der  Atmung  zeitlich  verfolgt  ; ebenso  wurde  die  Menge 
gebildeter  Glucuronsäure  durch  Säurehydrolyse  des  Ätherextraktes 
und  nachfolgende  Reduktion  nach  Hagedorn- Jensen  bestimmt  und  stand 
in  guter  Übereinstimmung  mit  dem  Ausfall  der  Naphthoresorcinprohe. 
Die  Bildung  gepaarter  Glucuronsäure  durch  den  überlebenden  Leber- 
schnitt ist  an  eine  Oxydationskatalyse  gebunden  und  bleibt  unter  an- 
aeroben Verhältnissen  aus.  Dem  entspricht,  dass  sie  narkotisierbar  und 
blausäureempfindlich  ist.  Sie  wird  durch  gestufte  Blausäurekonzentra- 
tionen sogar  noch  viel  stärker  — und  zwar  bis  zu  100%  — gehemmt  als 
der  Gesamtoxydationsvorgang  in  der  Leber,  gemessen  am  Sauerstoff- 
verbrauch, der  nur  zu  60 — 70%  HCN-hemmbar  ist.  Die  Glucuronsäure- 
bildung ist  also  vollständig  an  Schwermetallkatalyse  gebunden.  Dass 
sie  mit  intermediärer  Phosphorylierung  einhergeht,  konnte  dadurch 
bewiesen  werden,  dass  sie  durch  NaF  oder  Monojodessigsäure  in  noch 
kaum  atmungshemmenden  Konzentrationen  in  Gegenwart  von  Milch- 
säure stark  gehemmt  wird.  Im  Gegensatz  zur  Leber  ist  weder  Ratten- 
zwerchfell noch  stark  gärende  Hefe  zur  Glucuronsäurebildung  fähig. 
In  der  Niere  wurde  bedeutend  geringere,  aber  sichere  Glucuronsäure- 
bildung nachgewiesen.  Am  kohlehydratarmen  Leberschnitt  war  Zusatz 
von  Glycogen.  Glucose,  Maltose,  Glucosamin  in  Gegenwart  von  Borneol 
höchstens  und  auch  Lävulose  nur  y2  so  wirksam  wie  z.  B.  zugesetztes 
Lactat.  d-Borneol-/?-glucosid,  das  in  reinstem  Zustande  angewandt 
wurde,  war  völlig  unwirksam  und  auch  nicht  imstande,  kohlehydrat- 
haltiges Lebergewebe  bezgl.  seiner  Glucuronsäurebildung  zu  aktivi- 
vieren.  Ebenso  sicher  liess  sich  eine  Paarung  von  zugesetztem  Glucuron 
resp.  Glucuronat  mit  Borneol  ausschliessen.  Umgekehrt  bewirkt 
Milchsäure  und  noch  mehr  Brenztraubensäure  und  Dioxyaceton  am 
kohlehydratarmen  Leberschnitt  eine  Glueuronsäuremehrbildung  von 
2 — 300%.  Ebenso  war  am  kohlehydrathaltigen  Leberschnitt  durch  z.  B. 
Lactat  eine  Mehrbildung  von  Glucuronsäure  wie  auch  eine  Atmungs- 
steigerung festzustellen.  Man  kann  so  die  Glucuronsäurebildung  bis 
auf  10  mg  pro  1 g Gewebe  hochtreiben.  Campher  selbst,  der  gleichfalls 
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atmungssteigernd  wirkt,  aber  durch  den  überlebenden  Leberschnitt 
nur  schwer  zu  Campberol  oxydierbar  ist,  führt  nur  zu  sehr  geringer  Bil- 
dung von  gepaarter  Glucuronsäure.  — Die  Glucuronsäure  geht  also 
nicht  aus  dem  Glucosemolekül  durch  Oxydation  hervor:  Weder  wird  sie 
nach  Schmiedeberg  und  H.  H.  Meyer  nach  ihrer  Bildung  mit  den  Al- 
koholen gepaart,  noch  entsteht  sie  nach  E.  Fischer  und  Piloty  aus  Glu- 
cose über  das  zu  oxydierende  entsprechende  Glucosid.  Sondern  sie  ist 
das  Produkt  der  Synthese  von  Triose-Alkoholverbindungen  von  Acetal- 
charakter, für  die  Oxydationsenergie  notwendig  ist.  Kohlehydratsvn- 
these  und  Glucuronsäuresynthese  sind  also  konkurrierende  Aufbau- 
reaktionen, von  denen  die  letzte  gleichzeitig  eine  Entgiftung  des  die  Triose 
abfangenden  Alkohols  bedeutet. 

Waters,  E.  T.,  (Toronto.)  The  metabolism  of  Sorbitol. 

There  is  a striking  difference  in  the  metabolic  behaviour  of  sor- 
bitol from  that  of  other  polyhydric  alcohols,  such  as  mannitol  and 
dulcitol,  which  are  used  meagrely  or  not  at  all  by  the  mammalian 
organism. 

While  the  feeding  of  sorbitol  solutions  to  fasted  rats  produces  no 
increase  in  hepatic  glycogen  in  these  animals,  intraperitoneal  injection 
of  these  solutions  results  in  a marked  increase  in  the  glycogen  content 
of  the  liver.  Hepatic  glycogen  accumulates  at  a considerably  faster 
rate  from  sorbitol  thus  injected  than  from  glucose  similarly  injected 
into  fasted  rats.  Contrary  to  the  results  of  Roche  and  Raybaud  (1933) 
considerable  deposition  of  liver  glycogen  was  found  also  in  guinea  pigs 
receiving  an  intraperitoneal  injection  of  sorbitol. 

Intravenous  administration  of  sorbitol  (%  g.  per  kilo  body  weight) 
to  fasting  normal  dogs  produces  only  a mild  transitory  hyperglycaemia. 
Intravenous  injection  of  sorbitol  markedly  depresses  the  glucose  tolerance 
curve  of  the  normal  dog  and  also  of  the  depancreatized  dog  receiving 
a steady  supply  of  insulin.  This  latter  result  throws  considerable  doubt 
upon  the  validity  of  the  interpretation  of  Grafe  and  Meythaler  (1928) 
who,  having  found  lower  blood  glucose  values  after  sorbitol  injection 
into  the  pancreatico-duodenal  artery  than  into  the  femoral  artery,  have 
suggested  stimulation  of  the  pancreas  to  produce  extra  insuhn  as  the 
causative  factor.  Mannitol  and  glycerol  have  no  such  effect  on  the 
glucose  tolerance  curve.  Only  one  other  substance,  namely  fructose, 
bas  been  found  so  far  to  have  this  effect.  The  sorbitol  response  is  even 
more  marked  than  that  to  fructose.  It  is  suggested  that  the  effect  is 
essentially  the  same;  that  the  sorbitol  is  oxidized  to  fructose  in  the 
liver.  There  are  a number  of  experimental  results  which  indicate  that 
this  effect  of  sorbitol  on  the  glucose  tolerance  curve  is  primarily  due 
to  the  stimulation  of  the  metabolic  activity  of  the  liver,  more  parti- 
cularly of  the  glycogen  synthesis  mechanism. 
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Williams,  Roger  J.  (Corvallis,  Oregon).  Pantothenic  acid  and  its  role 

in  biochemistry.1) 2) 

The  concentration  and  isolation  of  pantothenic  acid  has  involved 
numerous  difficulties.  The  richest  convenient  source  is  liver  which  on 
autolysis  yields  about  40  parts  per  million  of  the  acid.  The  acid  itself 
is  too  unstable  to  keep  in  that  form  but  is  handled  as  a neutral  salt. 
It  is  highly  hydrophilic  and  it  has  been  impossible  to  find  any  précipi- 
tants which  are  effective  in  water  solution.  In  purified  form  the  acid  and 
its  salts  are  soluble  in  alcohol  but  it  cannot  effectively  be  extracted 
from  tissues  with  alcohol.  Even  after  purification,  due  to  the  presence 
of  different  kinds  of  functional  groups  in  the  molecule,  the  acid  and 
its  salts  have  failed  to  crystallize.  Esters  of  pantothenic  acid,  while 
capable  of  distillation  in  a molecular  still,  have  very  low  volatility,  and 
their  formation  has  not  proved  of  value  in  concentrating  the  acid.  The 
acid  has  no  color,  reducing  property  or  other  known  outstanding  char- 
acteristic which  makes  it  possible  to  follow  its  presence  by  chemical 
means  during  fractionation.  It  is  tested  for  on  the  basis  of  its  stimulative 
effect  on  the  growth  of  yeast.  A quantitatively  measurable  response  is 
obtained  when  0.0003  y per  ml.  is  present  in  the  culture  medium. 

The  concentration  and  purification  of  this  acid,  starting  with  250  Kg. 
of  liver,  has  been  accomplished.  This  involves  conversion  to  its  brucine 
salt  by  a special  procedure,  the  elaborate  fractionation  of  the  brucine 
salts  by  the  use  of  immiscible  solvents,  and  finally  the  purification  of 
the  caclium  salts  by  the  use  of  solvents  and  précipitants.  The  resulting 
product  is  a colorless  amorphous  “ glass  ”,  the  analysis  of  which  agrees 
with  the  formula  C8H1405N  Ca/2.  A mass  of  evidence  is  available  regard- 
ing the  chemical  nature  of  the  active  substance  and  of  the  purified 
material.  This  indicates  that  the  formula  above  is  that  of  the  active 
principle  sought  after. 

Further  evidence  is  now  available  corroborating  the  view  formerly 
expressed,  namely,  that  pantothenic  acid  is  present  universally  in  cells. 
Organisms  vary  greatly  in  their  ability  to  synthesize  the  substance. 
Green  plants  (after  the  photosynthetic  apparatus  has  been  fully  deve- 
loped) are  capable  of  producing  the  acid,  as  are  many  bacteria  and  fungi, 
including  some  yeasts.  Whether  animals  are  able  to  produce  it  is  doubt- 
ful. It  is  always  present  in  natural  foods.  Those  organisms  which  are 
unable  to  produce  pantothenic  acid  from  other  materials  evidently  ob- 
tain it  from  their  food,  because  they  all  seem  to  contain  it  in  concentra- 
tions which  are  of  the  same  order  of  magnitude.  It  appears  to  function 
in  carbohydrate  utilization. 

Pantothenic  acid  offers  a definite  partial  solution  to  the  problem  of 
“ bios  ” as  propounded  by  Wildiers  in  1901.  While  the  problem  of  yeast 
growth  stimulation  is  complex  due  to  the  varieties  of  responses  obtain- 
able from  different  “ strains  ” of  yeast,  and  also  because  for  maximum 
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growth  of  any  individual  yeast  a number  of  agents  are  necessary,  yet 
from  the  available  evidence  it  appears  certain  that  pantothenic  acid  is 
a “ growth  factor  ” of  outstanding  importance. 

*)  “Pantothenic  Acid”,  a Growth  Determinant  of  Universal  Biological  Occurrence.  By  Williams,  Lyman, 
Goodyear,  Truesdail  and  Holaday.  Jour.  Amer.  Chem.  Soc.  55,  2912,  1933.  2)  The  effects  of  Inositol,  Crystalline 
Vitamin  B1,  and  “Pantothenic  Acid”  on  the  Growth  of  Different  Strains  of  Yeast.  By  Williams  and  Saunders. 
Biochem.  Jour.  28,  1887  (1934). 


Thaddea,  S.  (Berlin).  Über  antagonistische  Beziehungen  zwischen  Schild- 

drüseninkret  und  Vitamin  C. 

Die  bis  vor  kurzem  erfolgte  getrennte  und  unabhängige  Bear- 
beitung des  Hormon- Vitaminproblems  wird  in  den  letzten  Jahren  durch 
eine  mehr  synthetische  Betrachtungsweise  abgelöst.  Bekannt  sind  die 
zahlreichen  Wechselbeziehungen  der  Schilddrüse  zu  anderen  Organen 
innerer  Sekretion.  Im  folgenden  werden  kurz  die  Ergebnisse  eigener 
gemeinsam  mit  Runne  und  Scharsach  durchgeführter  tierexperimenteller 
Untersuchungen,  die  die  Klärung  der  Zusammenhänge  zwischen  C- 
Vitamin  und  Schilddrüsenfunktion  zum  Ziel-  hatten,  mitgeteilt. 

1.  Bei  Kaninchen  sinkt  der  C- Vitamingehalt  (bestimmt  nach  der 
Methylenblaumethode  von  Martini  und  Bonsignore)  in  Leber  und  Ne- 
bennieren nach  Schilddrüsenhormonzufuhr  ab;  die  Ascorbinsäure- 
konzentration in  diesen  Organen  nimmt  parallel  mit  der  zugeführten 
Schilddrüsenhormonmenge  ab,  sodass  beispielsweise  die  CA  itaminwerte 
am  Ende  einer  dreiwöchigen  V ersuchsdauer  bedeutend  niedriger  liegen  als 
die  entsprechenden  Werte  am  Ende  einer  einwöchigen  Versuchsperiode. 

2.  Der  Vitamin-C-Gehalt  in  Leber  und  Nebennieren  sinkt  bei 
Meerschweinchen  unter  dem  Einfluss  der  Zufuhr  von  thyreotropem 
Hypophysenvorderlappenhormon  in  ähnlicher  Weise  ab  wie  nach 
Thyroxinzufuhr. 

3.  Die  experimentell  gesetzte  Schilddrüsenausschaltung  beAvirkt 
sowohl  bei  Kaninchen  als  auch  bei  Meerschweinchen  regelmässig  eine 
deutliche  Zunahme  des  Ascorbinsäuregehaltes  dieser  Organe  (Leber, 
Nebennieren).  Durch  Zufuhr  des  fehlenden  Schilddrüsenhormons  sinkt 
der  erhöhte  Leber-Ascorbinsäuregehalt  schilddrüsenloser  Kaninchen 
wieder  zur  Norm  ab. 

4.  Mit  Thyroxin  bzw.  thyreotropem  Hormon  gespritzte  Meer- 
schweinchen zeigen  hei  Normal-  und  Skorbutdiät  einen  stärkeren  Ge- 
wichtsabfall und  eine  kürzere  Überlebensdauer  als  Tiere  mit  normaler 
Schilddrüsenfunktion;  bei  gleichzeitiger  Vitamin  C-Zufuhr  sind  diese 
Veränderungen  weitgehend  reversibel. 

5.  Scbilddrüsenlose  Meerschweinchen  weisen  bei  Normal-  und 
Skorbutkost  einen  wesentlich  geringeren  Gewichtssturz  und  eine  längere 
Überlebensdauer  auf  als  schilddrüsennormale  Tiere;  bei  gleichzeitiger 
Schilddrüsenhormonzufuhr  nähert  sich  die  W achstums-  und  Lber- 
lebensdauerkurve  weitgehend  der  von  Normal-  und  Skorbuttieren. 
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6.  Mit  Thyroxin  bzw.  thyreotropem  Hormon  behandelte  Meer- 
schweinchen zeigen  bei  Normal-  und  Skorbutdiät  bedeutend  stärker 
ausgeprägte  Veränderungen  sowohl  im  Gesamtkohlehydratstoffwechsel 
(Kreatinurie,  Schwund  der  Glykogendepots,  Verminderung  der  Muskel- 
milchsäure bei  Ruhe,  Arbeit  und  Totenstarre)  als  auch  im  Ascorbin- 
säuregehalt der  Organe  (Vitamin-C-Abnahme  in  Leber  und  Neben- 
nieren) als  schilddrüsennormale  Tiere. 

7.  Bei  schilddrüsenlosen  Normal-  und  Skorbuttieren  sind  die  ent- 
sprechenden Veränderungen  im  Gesamtkohlehydrathaushalt  und  Vita- 
min-C- Stoffwechsel  weniger  stark  ausgeprägt  als  bei  schilddrüsen- 
normalen Kontrolltieren. 

8.  Auf  Grund  dieser  tierexperimentellen  Ergebnisse  muss  ein 
Antagonismus  zwischen  Schilddrüsenfunktion  und  C- Vitaminhaushalt  als 
bewiesen  angenommen  werden. 

Schultze,  Max  O.  (Pittsburgh,  Pa.).  Tissue  reactions  of  ascorbic  acid. 

The  proposed  function  of  ascorbic  acid  in  animal  tissues  as  a 
hydrogen  transport  agent  (respiratory  carrier)  is  discussed  on  the  basis 
of  recent  evidence  dealing  with  : 

a.  the  oxidation  of  ascorbic  acid  with  liver  tissue  and  with  enzyme 
systems  ; 

b.  the  reduction  of  dehydroascorbic  acid  by  tissue  constituents; 

c.  the  effect  of  ascorbic  acid  and  glutathione  on  the  glucose  de- 
hydrogenase system. 

Oxidation  of  ascorbic  acid  with  guinea  pig  liver  is  due  to  the 
cytochrome-cytochrome  oxidase  system,  not  to  copper  or  copper  pro- 
tein. It  is  slow  even  with  high  substrate  concentration  and  markedly 
decreased  by  reduced  oxygen  tension. 

The  oxidation  product,  dehydroascorbic  acid,  is  readily  reduced 
by  glutathione  or  fixed  — SH  compounds  of  tissues.  This  reduction 
is  completely  abolished  by  treatment  of  the  tissue  with  iodoacetate, 
arsenite,  or  alloxan.  Inhibition  of — SH  compounds  of  tissues,  however, 
does  not  decrease  the  rate  of  disappearance  of  ascorbic  acid  from  liver. 
Thus  it  seems  that  liver  can  reduce  added  dehydroascorbic  acid  but 
has  little  or  no  reducing  effect  on  dehydroascorbic  acid  formed  in  situ. 
This  is  due  to  : 

a.  great  instability  of  dehydroascorbic  acid  at  physiological  pH 
and  temperature; 

b.  inhibiting  effect  of  excess  ascorbic  acid  on  the  reduction  of 
dehydroascorbic  acid  by  — SH  compounds. 

With  the  glucose  dehydrogenase-nicotine  hemochromogen  system 
no  evidence  was  found  that  ascorbic  acid  or  ascorbic  acid  and  gluta- 
thione can  serve  as  an  intermediate  between  dehydrogenase-coenzyme 
and  hemochromogen. 
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Thus  far  there  is  considerable  evidence  against  and  no  conclusive 
evidence  for  the  function  of  ascorbic  acid  as  a major  respiratory  carrier 
in  animal  tissues. 

Woolley,  D.  W.  (Madison,  Wise.).  Isolation  of  a new  purine  and  identi- 
fication of  hypoxanthine,  guanine,  and  uracil  in  the  mold  asper- 

gillus  sydowi. 

The  purines  and  pyrimidines  of  an  autolysate  of  the  mycelium 
of  Aspergillus  sydoivi  have  been  separated  by  the  usual  procedures  with 
mercury  and  silver  salts.  A hitherto  unrecognized  purine  was  obtained 
from  the  purine  fraction.  Analyses  of  the  free  purine  and  several  of 
its  derivatives  showed  that  the  formula  was  C6H7N502.  The  picrate 
was  found  to  he  very  similar  in  all  of  its  physical  properties  to  the 
picrate  of  adenine.  Preliminary  degradation  studies  have  been  carried 
out  with  the  ultimate  aim  of  determining  the  structure  of  the  new 
compound. 

Two  more  purines,  hypoxanthine  and  guanine,  and  a pyrimidine, 
uracil,  have  been  isolated  from  the  mycelium  and  identified  bv  analysis 
and  examination  of  suitable  derivatives. 

Young,  E.  Gordon  and  Conway,  Catherine  F.  (Halifax,  Canada).  On 

the  estimation  of  allantoin. 

In  the  course  of  metabolic  experiments  with  dogs  it  was  found 
that  the  Fosse-Mourot  method  for  the  estimation  of  allantoin  in  urine 
was  inaccurate.  It  does  not  permit  the  accurate  estimation  of  allantoin 
in  pure  solution  or  the  quantitative  recovery  of  allantoin  added  to 
urine.  Several  factors  have  been  found  to  affect  the  reactions  involved. 
The  standard  solution  of  allantoate  deteriorates  rapidly.  The  con- 
version of  allantoin  to  allantoate  does  not  require  allantoase  and  can 
be  accomplished  in  0.1  N NaOH  at  90°  in  15  minutes.  The  hydrolysis 
of  allantoin  to  glyoxylic  acid  and  urea  is  completed  in  acid  solution  in 
2 minutes  at  100°  and  must  be  stopped  rapidly  by  using  a bath  at 
— 10°  or  lower.  The  intensity  of  the  color  is  approximately  proportional 
to  the  rapidity  of  cooling.  With  this  technique  allantoin  may  he  estima- 
ted to  as  low  an  initial  titre  of  0.5  mgm.  per  100  ml.  and  with  an  accuracy 
of  2 per  cent. 

The  application  of  the  method  to  the  determination  of  allantoin 
in  blood  has  been  investigated. 

Dienstag  Nachmittag  Auditorium  B. 

Bean,  J.  W.  and  Bohr,  D.  F.  (Ann  Arbor.  Mich.).  Effects  of  oxygen 
at  high  barometric  pressures  on  some  peripheral  tissues. 

Isolated  frog  hearts  were  mounted  in  a pressure  chamber  and  ventri- 
cular contractions  recorded  photographically.  The  effects  of  oxygen 
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at  70  and  80  lbs  gauge  pressure  on  heart  rate  and  strength  of  ventricular 
contractions  were  studied.  The  gas  was  saturated  with  water,  and  the 
temperature  was  maintained  constant.  Control  experiments  were  carried 
out  in  oxygen  at  atmospheric  pressure  and  in  air  at  80  lbs  gauge  pressure. 

The  initial  effect  of  high  oxygen  pressure  was  a very  marked  increase 
in  strength  of  ventricular  contraction.  The  rate  remained  constant  for 
the  first  five  or  six  hours,  then  decreased  more  or  less  gradually  to 
zero.  Decompression  to  atmospheric  pressure,  begun  when  the  heart 
rate  had  been  slowed  to  50%  of  its  initial  value,  was  followed  by  either 
a stoppage  of  any  further  decrease  in  rate,  or  by  a slight  increase  in 
rate.  Electrical  stimulation  applied  to  the  heart  after  it  had  been 
stopped  by  high  oxygen,  often  initiated  a transient  return  of  an  auto- 
matic rhythmicity  which  never  persisted  more  than  a few  minutes 
(15  minutes  at  the  most)  if  the  pressure  was  maintained.  However, 
similar  stimulation  applied  to  the  same  heart  after  decompression  to 
atmospheric  pressure,  resulted  in  a much  more  pronounced  and  perma- 
nent recovery  of  the  automaticity.  The  results  were  the  same  whether 
the  heart  was  exposed  to  gaseous  oxygen  or  immersed  in  Ringer’s 
solution  bubbled  with  oxygen  under  pressure.  Automatic  rhythmicity 
of  the  heart  exposed  to  air  at  80  lbs  pressure  has  been  found  to  remain 
unaltered  for  periods  as  long  as  12  hours.  It  appears  then  that  high 
oxygen  can  exert  injurious  effects  on  isolated  cardiac  tissue.  These 
results  are  in  conformity  with  our  earlier  findings  in  experiments  on 
isolated  striated  muscle  (Bean  and  Bohr , 1938). 

Obviously,  these  effects  cannot  be  attributed  to  an  upset  in  C02 
carriage  of  the  blood  which  has  been  shown  to  play  a pre-eminent  role 
in  the  production  of  oxygen  poisoning  in  the  circulated  animal.  A 
study  was  therefore  made  to  determine  the  effects  of  high  oxygen  on 
cellular  oxidative  mechanisms.  We  found  that  fresh  succino-dehydro- 
genase  as  obtained  from  frog  muscle  was  permanently  inactivated  by 
exposure  for  three  hours  to  oxygen  at  pressures  of  80  lbs.  These  results 
confirm  those  of  Massart  (1937). 

Impaired  oxidation  should  lead  to  an  accumulation  of  fixed  acids. 
Since  increased  hydrogen  ion  concentration  has  been  shown  by  Carter 
(1924)  to  cause  a decrease  in  rate  and  conductivity  of  the  heart,  it  is 
conceivable  that  this  same  factor  may  be  responsible  for  the  results 
obtained  in  our  heart  experiments.  This  may  also  play  a part  in  the 
early  decrease  in  amplitude  of  contraction  of  striated  muscle  in  oxygen 
at  high  pressures  mentioned  above. 

These  experiments  would  suggest  that  aside  from  the  deleterious 
effect  of  the  disturbance  in  C02  transport  that  occurs  in  circulated 
tissue  exposed  to  high  oxygen,  oxygen  under  pressure  may  have  an 
even  more  direct  action  on  tissue  metabolism.  It  appears,  however, 
that  while  this  more  direct  action  of  high  oxygen  is  of  considerable 


128 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


significance,  it  is  of  secondary  importance  as  a causal  factor  in  oxygen 
poisoning  of  the  intact  animal.  The  exact  site  of  its  influence  and  method 
of  its  action  are  still  open  questions. 

Hernandez,  E.  A.  (Paris).  Une  expérience  aseptique  de  tête  isolée, 

appliquée  à la  respiration. 

La  tête  isolée,  selon  la  technique  présentée  par  l’auteur  à l’Aca- 
démie de  Médecine  de  Berhn  en  1928,  peut  donner  un  temps  de  survie 
de  plus  d’un  jour,  cette  opération  étant  faite  aseptiquement. 

Loin  de  rappeler  la  « heart-lung  préparation  » de  Starling  (tel  a été 
l’avis  de  A.  Kouliabko ),  elle  n’exige  pas  la  section  des  artères  et  des 
veines  du  cou  (carotides,  vertébrales  et  jugulaires),  mais  au  contraire 
exige  la  conservation  des  dits  vaisseaux,  de  façon  à pouvoir  maintenir 
la  circulation  céphalique  par  la  circulation  du  même  corps  de  la  bête 
dont  on  a « isolé  » la  tête. 

La  section  des  muscles  du  cou  est  faite  soigneusement  sans  grosses 
pertes  de  sang,  par  ligatures  successives,  au  niveau  des  deux  dernières 
vertèbres  cervicales,  ce  qui  permet  de  garder  les  vertébrales  intactes. 

La  respiration,  après  la  section  de  la  moëlle  à ce  niveau,  en  liga- 
turent l’artère,  devient  abdominale,  et,  sauf  accident,  la  respiration 
artificielle  n’est  pas  nécessaire.  La  respiration  spontanée,  mieux  que 
les  différents  réflexes  de  la  tête,  est  un  moven  de  contrôle  du  bon  état 
de  la  circulation  céphalique. 

Grâce,  aussi,  à la  persistance  de  la  respiration  abdominale,  on  peut 
mesurer  sur  un  sujet  endormi , et  sans  souffrances  de  sa  part,  quelle 
endurance,  dans  une  tête  isolée,  offre  le  « centre  nerveux  bulbaire. 

Une  fois  suffisamment  assurée  la  survie  des  animaux  témoins  opérés, 
il  est  possible  par  la  suspension  complète  de  la  circulation  cépbabque, 
de  mesurer  l’endurance  fonctionnelle  respiratoire,  après  une  simple 
compression  des  artères  du  cou  conservées. 

L’auteur  a appris  de  C.  Heymans , au  Congrès  international  de 
physiologie  de  Stockholm,  quel  était  le  temps  de  survie  de  la  tête  isolée 
(différents  réflexes),  au  moyen  de  la  technique  du  physiologiste  belge 
sur  un  sujet  endormi  (séance  du  6 août  1926,  Sec.  A.);  cette  technique 
ayant  été  le  point  de  départ  de  toutes  les  autres  techniques  modernes,  après 
les  résultats  si  décourageants  de  P.  Loye , 1888.  Selon  Heymans.  le 
temps  de  survie  fonctionnelle  n’allait  probablement  pas  au  delà  de  cinq 
minutes.  C’est  à peu  près  le  résultat  général  depuis  Broun- Séquard 
(8  minutes).  Et  encore  Heymans  a confirmé  ses  propres  résultats  au 
précédent  Congrès  international  de  physiologie  de  Moscou. 

Un  résultat  négatif  quelconque,  dans  la  technique  actuelle  présentée 
par  nous,  n’a  aucune  valeur  à moins  d’assurer  la  survie,  sans  accident, 
sur  des  chiens  témoins  opérés.  Sans  quoi,  il  est  à croire  que  la  mort 
du  centre  respiratoire  bulbaire  manquant  de  sang  oxygéné  (après  quel- 
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ques  minutes),  serait  produite  plutôt  par  la  technique  elle-même.  Il 
faudrait,  donc,  s’assurer  que  sans  la  suspension  de  la  circulation  cé- 
phalique, la  tête  isolée  continuerait  à vivre,  ce  qui  veut  dire  ici  à res- 
pirer. 

La  section  de  la  moëlle,  quand  il  n’y  a pas  eu  d’hémorragie,  est 
suivie  rarement  d’accident  (respiratoire).  Par  contre,  la  section  des 
vertèbres  semble  délicate  à cause,  probablement  des  sinus  veineux, 
dont  la  section  est  souvent  suivie  d’asphyxie. 

On  n’a  pas  besoin  de  sectionner  entièrement  la  vertèbre  denudée. 
On  peut  la  conserver  partiellement  pour  mieux  fixer  la  tête  au  corps. 

Finalement,  dans  la  tête  isolée,  en  se  servant  de  la  respiration 
artificielle  au  lieu  de  la  respiration  spontanée  abdominale,  on  enlève 
un  moyen  de  contrôle  sur  l’état  de  la  circulation  encéphalique.  En 
effet,  on  ne  doit  pas  oublier  que  l’on  peut  maintenir  par  la  respiration 
artificielle,  sur  un  corps  vivant,  une  tête  qui  ne  vit  plus.  C’est  ainsi 
que  Fontana  gardait  vivant,  par  la  respiration  artificielle,  un  chien  dé- 
capité. 

Une  ou  deux  conditions  deviennent  indispensables  à une  longue 
réussite  de  notre  expérience: 

1°  Chauffer  l’animal  suffisamment.  Ce  chauffage  uniforme  du  de- 
hors, assez  élevé,  n’est  pas  à beaucoup  près  normal,  physiologique, 
quoique  indispensable. 

2°  Pratiquer  une  fistule  gastrique  et  faire  évacuer  la  vessie. 

Meader,  R.  G.,  and  Marshall,  C.  S.  (New  Haven,  Conn.).  Bioelectric 
potentials  under  normal  and  experimental  conditions. 

That  direct  current  potential  gradients  exist  in  animals  and  plants 
has  long  been  known  but  they  have  been  little  investigated.  The  Burr , 
Lane , Nims  instrument1)  has  made  possible  quantitative  studies  of 
these  phenomena  and  their  biological  correlates.  It  has  been  shown  that 
growing  salamander  and  chick  embryos  exhibit  cephalo-caudad  potential 
differences  which  increase  in  regular  relationship  to  the  stage  of  develop- 
ment (Burr  and  Hovland2)).  There  is  a characteristic  distribution  of 
electrical  potentials  on  the  surface  of  the  embryo  (Burr,  unpublished) 
and  evidence  of  these  potentials  can  be  detected  in  the  surrounding 
medium.  The  field  thus  observed  is  similar  to  that  of  a bi-metallic  couple 
in  the  same  medium2).  Their  distribution  in  animals  varies  with  age,  sex, 
genetic  strains  and  from  individual  to  individual  within  a closely  inbred 
strain  (Burr,  Smith,  Strotig3),  Marshall  and  Meaderi) ) . Cancer  in  mice 
produces  electrical  changes  not  only  at  the  locus  of  the  tumor  but  also 
at  some  distance  from  it  ( Burr,  Smith,  Strong5)  ) . There  is  a cyclic  sequence 
of  potentials  in  females,  greatest  at  the  end  of  oestrus.  Males  and  castrat- 
ed females  have  a non-cyclic  sequence  (Roger6)).  Large  potentials  appear 
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at  the  time  of  ovulation  in  the  rabbit  (Burr.  Hill,  Allen1))  and.  also, 
in  the  human,  as  confirmed  by  laparotomy  (Burr.  Musselman.  Barton. 
Kelly8))  (Rock,  Reboul,  Wiggers9)).  These  changes  in  the  human  can 
be  detected  not  only  from  the  genital  tract  but  from  points  as  far 
distant  as  the  fingertips.  The  potentials  of  greatest  magnitude  have 
been  found  between  normal  and  injured  tissue.  The  electrical  effect 
associated  with  this  condition  is  localized.  Momentary  minor  fluctuations 
have  been  often  observed  with  slight  or  massive  muscular  movement 
but  similar  deviations  have  occurred  when  no  change  in  activity  was 
obvious.  These  fluctuations  decrease  in  frequency  and  magnitude  with 
coma  and  disappear  after  death. 

While  the  origin  of  the  potentials  is  unknown,  it  may  he  possible 
to  proceed  with  the  analysis  by  modifying  the  activity  of  organ  systems 
or  by  using  controllable  variables  such  as  temperature  or  ionic  concen- 
trations. The  characteristic  sequence  of  potentials  during  the  reproduc- 
tive cycle  has  been  abolished  by  hypophysectomy  or  ovariectomy  and 
restored  by  adequate  replacement  therapy.  There  is  some  evidence  that 
the  increased  potentials  which  appear  at  the  end  of  oestrus  under  these 
experimental  conditions  occur  only  if  follicles  are  luteinized  and  do  not 
appear  if  the  uterus  is  absent  (Rogers10)).  It  has  been  shown  that  the 
high  potentials  at  ovulation  are  coincident  with  spontaneous  follicular 
rupture  and  are  not  reproducible  by  laparotomy,  ovarian  manipulation, 
withdrawal  of  follicular  fluid,  etc.  (Burr,  Hill,  Allen7));  Reboul. 
Friedgood,  Davies11)). 

The  relations  of  potentials  and  body  temperatures  have  been 
studied  in  male  mice  from  2 closely  inbred  strains.  The  internal  tem- 
peratures were  increased  6°  to  8°  C and  decreased  25°  to  30°  C by  ad- 
justing the  environmental  situation.  No  obvious  relationship  of  the 
potentials  to  the  physiological  state  of  these  animals  was  observed, 
although  their  metabolism  must  have  been  widely  altered.  Few  animals 
survived  the  higher  temperatures  while  all  recovered  from  the  lower 
temperatures  although  they  had  been  in  coma  and  most  of  the  surface 
reflexes  were  abolished.  Thyroidectomized  mice  showed  a distribution 
of  potentials  within  the  normal  range  but  proof  of  thyroid  absence  is 
not  yet  available.  Alteration  of  acid-base  balance  by  intraperitoneal 
injection  of  N/10  HC1.  saturated  NaHC03  or  by  breathing  C02  — air 
mixtures  had  no  reproducible  effect  upon  the  electrical  potentials  of  the 
body  as  detected  by  our  technique.  Although  there  is  some  relationship 
between  potentials  and  metabolism  or  acid-base  balance  in  local  areas, 
the  total  field  is  relatively  independent  of  such  variables. 

')  Yale  J.  Biol.  & Med.  1936,  9.  65.  -)  Yrale  J.  Biol.  & Med.  1937,  9,  247,  541.  Anat.  Rec.,  1936.  64. 
Suppl.  3.  ')  Yale  J.  Biol.  & Med.,  1937.  10,  65.  *)  Am.  J.  Cancer.  1938.  32,  240.  6)  Proc.  Soc.  Exp.  Biol.  & Med., 
1936.  34,  644.  ’)  Proc.  Soc.  Exp.  Biol.  & Med.,  1935,  33.  109.  s)  Yale  J.  Biol.  & Med.  1937,  10.  155.  s)  N.  Eng. 
J.  Med.,  1937.  2l7,  654.  10)  Proc.  Soc.  Exp.  Biol.  & Med.,  1937,  37,  212;  Endocrinology,  1938,  22,  35.  '■)  Am.  J. 
Physiol.,  1937,  119,  387. 
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Smith,  Emil  L.  (New  York).  Light  and  carbon  dioxide  as  limiting  factors 

in  photosynthesis. 

Using  an  optical  system  which  furnishes  a high  intensity  at  the 
bottom  of  a Warburg  manometric  vessel,  and  varying  the  C02  concen- 
tration with  carbonate-bicarbonate  mixtures,  a study  has  been  made 
of  the  photosynthesis  of  Cabomba  caroliniana , a fresh  water  plant. 
The  first  results,  already  published1)  showed  that  photosynthesis  rate 
as  a function  of  light  intensity  or  of  C02  concentration  is  accurately 
described  by  an  equation  which  is  also  valid  for  all  previously  published 
data  of  this  nature. 

Extensive  measurements  under  similar  conditions  have  now  been 
obtained  relating  photosynthesis  and  light  intensity  for  a large  range 
of  C02  concentrations  and  reciprocally  relating  photosynthesis  and  C02 
at  different  intensities. 

From  these  families  of  curves,  the  light  intensity  and  C02  con- 
centration required  to  produce  a definite  photosynthesis  rate  may  be 
secured  for  any  value  of  the  photosynthesis  rate.  Plotted  on  a double 
logarithmic  scale,  the  intensity  vs  C02  curves  are  of  hvperbolic  form, 
and  at  moderate  or  high  photosynthesis  values  have  the  same  shape. 
For  all  but  the  low  photosynthesis  values  an  exact  description  of  these 
curves  is  given  by  the  equation  mentioned  above  when  it  is  solved  for 
C02  as  a function  of  light  intensity  at  constant  photosynthesis  values. 
At  low  photosynthesis  rates,  a slightly  different  equation  describes  the 
relation  between  C02  and  intensity.  From  the  nature  of  the  two  equa- 
tions, it  may  be  that  a simple  first  order  reaction  determines  the  velocity 
of  the  light  process  at  low  photosynthesis  rates,  hut  that  at  high  rates 
the  mechanism  is  complicated  by  an  additional  light  reaction. 

')  J.  Gen.  Physiol.  20,  807,  1937. 

Mittwoch  Vormittag  Auditorium  A. 

W agner,  R.  (Breslau).  Uber  Erscheinungen  latenter  Hemmung  im 

Zentralnervensystem. 

In  früheren  Arbeiten  wurde  gezeigt,  dass  der  Ablauf  der  zentral- 
nervösen Hemmung  wesentlich  von  der  Grösse  des  Zeitintervalls  zwi- 
schen erregendem  und  hemmendem  Reiz  abhängt.  Mit  abnehmendem 
Zeitintervall  nimmt  bei  tetanischer  Reizung  die  Kontraktionsdauer  der 
Beugemuskeln  — wenn  man  z.  B.  ein  Biedermann’ sches  Reflexpräparat 
benutzt  — zuerst  ab,  um  bei  kürzeren  Zeitintervallen  wieder  zuzuneh- 
men. Es  tritt  also  mit  abnehmendem  Zeitintervall  ein  Minimum  der  Kon- 
traktionsdauer des  zuerst  reflektorisch  erregten  und  später  wieder  ge- 
hemmten Beines  auf.  Die  zeitliche  Lage  dieses  Minimums  hängt  ausser- 
dem noch  von  der  Reizstärke  des  reflexerregenden  und  reflexhemmenden 
Reizes  ab.  Versucht  man  diese  Erscheinungen  zu  deuten,  so  kommt  man 
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zu  der  Auffassung,  dass  der  Hemmungsvorgang  eine  Gegenwirkung  im 
erregten  Zentrum  oder  auf  dem  Weg  zu  diesem  Zentrum  zu  überwinden 
hat.  Diese  Gegenwirkung  scheint  um  so  grösser,  je  kürzer  die  Zeit  ist,  in 
der  sich  das  Zentrum  bereits  in  Erregung  befindet.  Wahrscheinlich  sind 
für  diese  Erscheinungen  zwei  Vorgänge  von  Bedeutung,  nämlich  erstens 
eine  Hemmungsverspätung  und  zweitens  eine  Hemmungsverlangsamung. 
Während  die  Hemmungsverspätung  darin  ihren  Ausdruck  findet,  dass 
die  Hemmungszeit  (die  Zeit  vom  Beginn  des  Hemmungsreizes  bis  zum 
Beginn  der  Hemmung)  länger  wird,  wenn  der  reflexhemmende  Reiz  zeit- 
lich näher  an  den  reflexauslösenden  herangehracht  wird,  ist  die  Hem- 
mungsverlangsamung gekennzeichnet  durch  ein  verzögertes  Eintreten 
der  Muskelerschlaffung  nach  Wirkung  des  Hemmungsreizes.  Jene  zur 
Hemmungsverspätung  führende  Zunahme  der  Hemmungszeit  ergibt  als 
Funktion  des  Zeitabstandes  von  erregendem  und  hemmendem  Reiz  im 
wesentlichen  den  Verlauf  einer  Exponentialkurve.  Diese  Beobachtungen 
legen  die  Auffassung  nahe,  dass  eine  am  Beginn  der  Erregung  auftre- 
tende initiale  Zustandsänderung  im  erregten  Zentrum  abklingen  muss, 
ehe  dieses  Zentrum  gehemmt  werden  kann.  Die  hei  Erregungsbeginn 
aufgehobene,  bzw.  stark  verminderte  Hemmbarkeit  eines  Zentrums 
scheint  für  die  koordinativen  Leistungen  des  Zentralnervensystems  und 
für  den  geordneten  Ablauf  der  Erregungen  in  diesem  insofern  von  Be- 
deutung zu  sein,  als  eine  am  Beginn  der  Erregung  des  Zentrums  ver- 
minderte Hemmbarkeit  die  Voraussetzung  gibt,  dass  dieses  zuerst  in 
Aktion  getretene  Zentrum  für  die  Durchführung  seiner  Aktion  eine  be- 
vorzugte Stellung  unter  anderen  gleichwertigen  Zentren  — gleichsam 
eine  Art  „Vorfahrtsrecht“  — gewonnen  hat.  Von  besonderem  Interesse 
ist  weiterhin  noch,  dass  wir  nicht  nur  eine  hemmende  V irkung  auf  ein 
bereits  in  Erregung  befindliches  Zentrum  beobachten  konnten  in  der 
Weise,  wie  es  oben  beschrieben  wurde,  sondern  dass  darüber  hinaus  auch 
noch  die  Erscheinungen  einer  latenten  Hemmung  zu  beobachten  sind. 
Es  lässt  sich  nämlich  zeigen,  dass  ein  (z.  B.  während  eines  Beugereflexes) 
erregtes  Zentrum  ein  in  Ruhe  befindliches  kontralaterales  Zentrum  gleich- 
falls im  Sinne  einer  Hemmung  derart  beeinflusst,  dass  ein  gleichzeitig 
oder  kurze  Zeit  später  auf  dieses  vorher  ruhende  Zentrum  wirkender 
erregender  Reiz  in  seiner  Wirkung  auf  dieses  Zentrum  ahgeschwächt 
wird.  Es  wird  also  die  Reizschwelle  eines  ruhenden  Zentrums  durch  ein 
in  Tätigkeit  sich  befindendes  kontralaterales  Zentrum  für  eine  geicisse  Zeit- 
dauer erhöht.  Demnach  liegt  hier  also  eine  Hemmung  im  Zentralnerven- 
system vor,  die  sich  auch  i?i  einem  nicht  erregten  Zentrum  auswirken 
kann,  die  gleichsam  als  „latente  Hemmung“  bereits  vorhanden  ist  und 
erst  dann  manifest  wird,  wenn  dieses  Zentrum  später  auch  noch  von 
erregenden  Impulsen  getroffen  wird.  Sollte  solche  Erscheinung  nicht  da- 
für sprechen,  dass  die  Hemmung  im  Sinne  Sherringtons  einen  der  Er- 
regung entgegengesetzten  Vorgang  im  Zentralnervensystem  darstellt  ? 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


133 


Kennard,  Margaret  A.  (New  Haven).  Changes  in  response  to  visual 

Stimuli  following  ablation  of  area  8 from  the  frontal  lobe  of 

monkeys. 

Ablation  of  the  frontal  eye  fields  (area  8 of  Brodmann)  from  one 
cerebral  hemisphere  in  the  monkey  produces  deviation  of  the  head, 
and  conjugate  deviation  of  the  eyes,  toward  the  side  of  the  lesion,  to- 
gether with  circling  movements  of  the  animal  in  the  same  direction. 
Such  animals,  moreover,  do  not  appear  to  see  objects  in  the  field  of 
vision  contralateral  to  the  lesion.  This  “ visual  ” defect  does  not  occur 
after  lesions  of  any  other  part  of  the  frontal  lobe.  It  differs  from  true 
hemianopia  in  being  transient  and  in  the  fact  that  after  bilateral  ex- 
tirpations the  animal  is  not  blind.  The  defect  consists  rather  of  a failure 
to  recognize  objects  in  the  hemianopic  field.  A similar  defect  in  motor 
performance  appears  in  response  to  tactile  stimuli.  There  is  no  motor 
paresis,  yet  the  animal  fails  to  pick  up  objects  or,  if  they  are  placed  in 
the  contralateral  hand,  it  fails  to  treat  them  appropriately. 

Simultaneous  bilateral  ablation  of  area  8 is  followed  by  motor 
performance  characterized  at  first  by  seeming  apathy  and  by  persevera- 
tion in  all  types  of  movement,  and  later  by  marked  hyperactivity  and 
stereotypy.  Both  types  of  behaviors  may  be  the  result  of  alterations 
in  response  to  visual  and  tactile  stimuli.  Since  the  afferent  pathways 
for  touch  and  vision  are  intact  and  since  there  is  no  motor  paresis,  the 
defect  must  be  in  the  more  complex  visuo-motor  integration  of  the 
cerebral  cortex. 

Fulton,  J.  F.,  and  Dow,  Robert  S.  (New  Haven).  Postural  neck  re- 
flexes in  the  monkey  and  their  effect  on  the  grasp  reflex. 

The  “ thalamic  reflex  status  ” of  Magnus  and  de  Kleyn  appears  in 
monkeys  following  isolated  removal  of  areas  4 and  6 of  Brodmann  from 
both  cerebral  hemispheres  ( Bieber  and  Fulton , Arch.  Neurol.  Psychiat ., 
Chicago,  1938,  39,  433 — 454).  Tonic  neck  reflexes  can  also  be  demon- 
strated in  such  a preparation,  provided  the  motor  and  premotor  face  areas 
( areas  4c,  6a  and  b,  of  the  Vogts ) have  been  completely  removed  from  both 
sides,  in  addition  to  areas  4ab  and  6a  (upper  part).  The  thalamic  reflex 
status  has  been  thus  induced  in  five  previously  labyrinthectomized 
monkeys  and  the  tonic  neck  reflexes  studied  in  detail.  The  general  re- 
actions are  similar  to  those  described  by  Magnus  and  de  Kleyn  for  cats 
and  dogs,  but  the  primate  shows,  in  addition,  conspicuous  changes  of 
intensity  of  the  grasp  reflex.  When  the  animal  lies  supine  and  the  chin 
is  rotated  well  to  the  right  side,  the  right  extremities  become  extended 
and  the  grasp  reflex  is  absent  ; the  left  extremities  become  flexed  and  the 
grasp  reflex  is  well  marked.  Furthermore,  any  postural  reaction,  whether 
originating  from  neck  or  body,  that  produces  increase  of  a flexor  posture 
of  an  extremity  also  causes  intensification  of  the  grasp  reflex;  any  postural 
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reaction  causing  increase  in  extensor  posture  causes  diminution  of  the 
grasp  reflex.  The  grasp  reflex  in  primate  forms  thus  becomes  a part  of 
the  postural  reflex  mechanism. 

Bellerby,  C.  W.  (London).  The  mechanism  of  induction  of  the  clasp- 

reflex  in  the  South  African  Claved  Toad  (Xenopus  Laevis.) 

Recent  experimental  studies  have  thrown  a great  deal  of  light  upon 
the  nature  and  number  of  the  factors  concerned  in  the  control  of  the 
reproductive  cycle  in  the  South  African  Clawed  Toad  (Xenopus  Laevis) 
but  little  is  yet  known  as  to  the  precise  means  whereby  ovulation  and 
amplexus  are  induced  at  the  height  of  the  breeding  season.  From  injec- 
tion experiments  it  appears  that  the  anterior  lobe  of  the  pituitary  gland 
is  involved  in  these  two  processes  and  it  has  been  claimed  of  late  that 
the  induction  of  the  clasp-reflex  in  the  male  by  injection  of  anterior  lobe 
pituitary  or  other  extracts  can  only  be  brought  about  when  the  males 
are  in  the  presence  of  females  that  are  about  to  ovulate. 

Experiments  performed  by  the  writer  however  show  that  this  is 
incorrect  because  amplexus  in  the  male  Xenopus  under  certain  condi- 
tions can  be  produced  without  the  injection  of  extracts  and  in  the  ab- 
sence of  the  female.  In  the  table  below  are  shown  for  instance  the  results 
of  a series  of  experiments  in  which  the  reflex  clasping  of  males  by  males 
was  induced  by  suddenly  raising  the  temperature  of  the  water  in  which 
they  were  kept.  Ten  males  were  used  in  each  group  in  the  series  and  the 
temperature  of  the  water  was  rapidly  raised  by  running  in  hot  water 
until  a maximum  temperature  of  32°  was  reached. 
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TEMPERATURE  CHANGE  (°C) 

APPROXIMATE  TIME  AMPLEXUS 

RANGE 

DIFFERENCE 

(IN  MINUTES) 

16.5°-> 

32.0° 

15.5° 

4. 

10. 

16.5°  — 

32.0° 

15.5° 

3. 

4.  4.  47a  6. 

16.5° -> 

32.0° 

15.5° 

3. 

10.  12.  14.  15. 

16.5°  — 

32.0° 

15.2° 

6. 

7. 

16.8°-* 

32.0° 

15.2° 

7. 

3. 

16.8°^ 

32.0° 

15.2° 

1. 

3.  372 

17.5° -> 

32.0° 

14.5° 

7. 

7.  8. 

17.0°-* 

30.0° 

13.0° 

1. 

ii/  2 

17.5°-* 

17.6°-* 

29.0° 

28.5° 

11.5° 

11.0° 

1. 

4. 

17.0°-* 
17.3°— > 

29.0° 

27.0° 

11.0° 

9.0° 

7. 

12.  16. 
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In  this  particular  group  of  experiments  amplexus  occured  in  30  out 
of  a possible  total  of  50  pairs  of  male  toads  at  times  ranging  from  30  se- 
conds to  16  minutes  after  the  rise  in  temperature  had  taken  place. 

The  main  point  which  is  raised  by  these  and  other  experiments  is  a 
theoretical  one.  The  results  can  be  considered  from  two  points  of  view'. 
Firstly  that  secretion  of  the  pituitary  does  actually  take  place  in  the  male 
Xenopus,  so  that  one  is  concerned  with  a mechanism  similiar  to  that  of 
the  female  rabbit  in  which  ovulation  occurs  after  tactile  stimulation. 
In  this  event  secretion  of  the  anterior  lobe  of  the  pituitary  and  rise  in 
temperature  can  then  be  regarded  as  two  components  of  one  behaviour 
complex.  On  the  other  hand  amplexus  induced  either  by  rise  in  tempera- 
ture or  by  injection  of  extracts  can  be  taken  to  be  the  results  of  two 
distinct  and  non-related  chains  of  processes  some  components  of  w hich 
may  not  occur  under  natural  conditions.  The  problem  is  to  decide  which 
of  these  normally  occurs,  and  it  is  a general  one  now  arising  in  most 
fields  of  reproductive  physiology.  In  the  ferret  for  example  a certain 
amount  of  control  over  its  sexual  cycle  can  be  gained  by  the  injection 
of  substances  prepared  from  human  placenta  and  pregnancy  urine  or 
by  adequate  dosage  with  electric  light.  But  it  is  by  no  means  correct 
to  conclude  that  any  of  these  factors  actually  play  any  part  in  the  control 
of  its  reproductive  cycle  in  nature. 

Liddell,  E.  G.  T.  (Oxford).  Limb  rigidities. 

Permanent  release  of  limb-posture  (hypertonicity)  can  be  brought 
about  in  the  cat  by  dorso-lateral  lesions  of  the  spinal  cord.  This  method 
of  severing  cortico-spinal  nerve  paths  (when  made  about  the  level  of  the 
last  rib)  results  in  a hind-limb  hypertonicity  of  about  1 — 1.5  Kg.  in  a 
cat  of  2 Kg.  body-weight.  The  rigidity  is  not  evident  in  the  gait,  but 
only  when  the  animal  is  quietly  nursed  on  one’s  knee,  and  is  mentally 
at  rest. 

A release  of  limb-posture  greater  than  the  above  results  from 
unilateral  decortication,  and  gives  a hind-limb  hypertonicity  equal  to  or 
exceeding  the  body-weight.  The  degree  of  this  greater  release  is  not 
increased  when  the  ablation-level  is  deepened  until  the  basal  ganglia  are 
removed,  i.  e.  decerebration.  It  also  does  not  interfere  with  gait.  Decere- 
bration, therefore,  gives  no  greater  release  than  decortication.  All  the 
observations  have  been  made  weeks  and  months  after  the  operation  and 
are  constant. 

Lesions  placed  around  the  cruciate  sulcus  give  a partial,  not  a full, 
release  of  hind-limb  hypertonicity,  of  about  the  same  degree  as  dorso- 
lateral lesions  of  the  cord,  at  the  last  rib’s  level. 

When  the  dorso-lateral  lesions  are  made  in  the  cervical  region,  a 
liypertonicity  almost  equal  to  the  body-weight  develops. 
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Boyd,  T.  E.  (Chicago).  Two  types  of  facilitation  at  the  junction 

between  nerve  and  voluntary  muscle. 

Junctional  block  between  nerve  and  muscle  may  be  temporarily 
removed  following  tetanic  stimulation  of  the  nerve.  In  the  cat  under 
curare  the  tetanic  stimulation  itself  evokes  either  an  initial  twitch 
or  no  response  at  all,  depending  on  dosage;  post-tetanic  facilitation 
rises  gradually  to  a delayed  maximum  and  then  declines  more  slowly1). 
Under  Mg,  transmission  is  restored  during  the  tetanic  stimulation, 
building  up  a sustained  contraction,  and  the  maximum  post-tetanic 
twitch  responses  are  obtained  immediately  afterward2).  In  both  cases, 
facilitation  varies  in  degree  and  duration  according  to  the  number  and 
frequency  of  the  conditioning  volleys.  It  may  last  for  10  minutes. 

Evidently  there  is  a junctional  facilitating  process  which  is  progres- 
sively built  up  throughout  and  extended  series  of  impulses.  Under  curare, 
a summated  inhibitory  process  develops  simultaneously.  The  two  can  exist 
together  without  mutual  extinction.  Inhibition  dominates  while  it  is 
present,  but  dies  away  during  rest,  unmasking  the  more  persistent 
facilitating  factor.  This  interpretation  is  based  on  the  following  facts: 

(1)  Junctional  block  remains,  under  curare,  as  long  as  high-fre- 
quency stimulation  continues.  Facilitation  appears  only  on  shifting 
to  low  frequency  (optimum  interval  between  stimuli  i>  10  seconds). 

(2)  During  the  post-tetanic  period  each  volley  of  impulses  leaves 
an  inhibitory  after-effect.  This  prevents  or  weakens  response  to  a 
second  volley  at  any  time  within  10  seconds,  but  facilitation  thereafter 
reappears  in  undiminished  degree. 

(3)  A series  of  post-tetanic  twitches,  evoked  by  lowfrequency 
stimulation  of  the  nerve,  is  suppressed  during  a second  period  of  tetanic 
stimulation.  Afterward,  however,  the  twitches  reappear  and  become 
stronger. 

The  inhibitory  factor  is  not  a depressing  excess  either  of  acetyl- 
choline or  of  potassium,  nor  is  it  a local  process  affecting  the  nerve 
at  the  site  of  stimulation.  Under  Mg,  the  only  evidence  of  its  presence 
is  a transient  and  incomplete  relaxation  which  occurs  early  during 
the  response  to  tetanic  stimulation.  This  relaxation  period  is  minimized 
by  increasing  the  frequency  of  stimuli,  and  disappears  entirely  after 
small  doses  of  eserine. 

*)  Boyd,  Am.  J.  Physiol.  100,  569  (1932).  2)  Lubinska,  Arch.  Int.  de  Physiol.  41,  456  (1935). 

Schneider,  Max  und  Maltesos,  C.  (Göttingen).  Über  Reizversuche  an 
vegetativen  Systemen. 

Es  werden  Reizzeitspannungskurven  und  Wechselstromschwellen- 
kurven bei  Reizung  vegetativer  Nerven  beim  Warmblüter  aufgenommen 
und  zw  ar  der  Vasodilatatoren  im  N.  lingualis,  der  ^ asokonstriktoren 
im  Grenzstrang  und  der  Pupillodilatatoren  im  Halssympathikus. 
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Die  gefundenen  Schwellenkurven  verliefen  mit  grosser  Genauig- 
keit nach  den  Formulierungen  von  Hill  resp.  Schaefer.  In  den  Wechsel- 
stromversuchen fand  sich  im  untersuchten  Frequenzbereich  von  10  bis 
1500  Hz  nur  eine  Abhängigkeit  von  der  Flusszeit  des  Stromes,  nicht 
aber  von  der  Frequenz  als  solcher.  Eine  Akkommodation  im  Sinne  von 
Nernst  wurde  in  diesem  Bereich  nicht  festgestellt,  die  Zeitkonstante 
A nach  Hill  wird  deshalb  zum  mindesten  als  sehr  gross  angenommen, 
auch  für  Systeme  mit  kleiner  Chronaxie.  Die  gefundenen  Zeitkonstan- 
ten k nach  Hill  lagen  in  dem  sehr  weiten  Bereich  von  0,1  msec,  bis 
8 msec,  mit  einer  Häufung  bei  0.3,  resp.  1,0,  resp.  3,4,  resp.  6 — 8 msec. 
(Elektrodenabstand  5 mm).  Je  nach  der  jeweiligen  Lage  der  Rheobase 
konnten  entweder  nur  eine  oder  mehrere  dieser  „Gruppen“  festgestellt 
werden.  Dies  geschah  entweder  so,  dass  mehrere  „Gruppen“  in  einer 
Bestimmung  über  den  untersuchten  Frequenzbereich  auskreuzten,  oder 
dass  bei  stärkeren  Schwellenwanderungen  hintereinander  in  verschie- 
denen Zeitpunkten  einmal  die  eine,  danach  die  andere  „Fasergruppe“ 
erfasst  werden  konnte.  Es  ergab  sich  somit,  dass  die  in  einem  vege- 
tativen Nerven  verlaufenden  Fasern  gleichsinniger  Funktion  (z.  B. 
Pupillodilatatoren)  keine  einheitliche  Chronaxie  aufweisen.  Es  zeigten 
sich  aber  bei  überschwelliger  Reizung  der  Fasern  verschiedener  Chro- 
naxie deutliche  Unterschiede  in  den  jeweils  ausgelösten  Effekten.  Bei 
selektiver  Reizung  der  Systeme  niedriger  Chronaxie  resultierten  rasch 
auftretende  und  rasch  verschwindende  Effekte.  Bei  Reizung  von  Fasern 
höherer  Chronaxie  waren  dagegen  träger  verlaufende  Effekte  zu  ver- 
zeichnen. Dieser  Effektunterschied  war  an  allen  untersuchten  Objekten 
festzustellen,  auch  am  relativ  einfachen  Objekt  der  Pupille.  Es  wird 
daraus  geschlossen,  dass  der  Verschiedenheit  der  Innervation  auch  eine 
Verschiedenheit  des  Reaktionsablaufs  entspricht. 

Durch  humorale  Reizung  (Adrenalin,  Acetylcholin)  wurden  eben- 
falls je  nach  der  Schwellenlage  des  Endorgans  diese  verschiedenen 
Reaktionsformen  ausgelöst.  Die  bei  nervöser  Reizung  erhaltenen  Bilder 
ähneln  den  bei  humoraler  Reizung  dann  am  ehesten,  wenn  die  Reizung 
mit  Strömen  längerer  Flusszeit  und  niedriger  Frequenz  vorgenommen 
wird  (z.  B.  Wechselstrom  von  10  bis  20  Hz). 

Maltesos,  C.  und  Schneider,  M.  (Göttingen).  Über  die  Summation  in 

vegetativen  Systemen. 

Es  werden  Reizzahlspannungskurven  bei  Reizung  vegetativer  Ner- 
ven des  Warmblüters  und  Beobachtung  der  Schwelleneffekte  an  vege- 
tativen Endorganen  aufgenommen.  1.  Reizung  des  N.  lingualis,  Beob- 
achtung der  Durchblutungsänderung  in  der  A.  lingualis.  2.  Reizung  des 
Grenzstrangs,  Beobachtung  der  Durchblutungsänderung  in  den  Bein- 
gefässen.  3.  Reizung  des  Halssympathikus  bei  Registrierung  und  Beob- 
achtung der  Pupillenweite.  Dabei  betrug  das  Reizintervall  in  den  ver- 
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schiedenen  Versuchen  34  bis  1 sec.,  die  Entladungszeit  der  zur  Reizung 
verwendeten  Kondensatoren  5 — 20  msec. 

Bei  allen  untersuchten  Objekten  waren  durch  Einzelreize  sichtbare 
Effekte  auszulösen,  vorausgesetzt,  dass  eine  genügende  Empfindlichkeit 
der  Methodik  erreicht  wurde.  Die  Reizzahlspannungskurve  folgte  mit 
grosser  Genauigkeit  im  gesamten  Bereich  dem  Gesetze  des  organischen 
Wachstums.  Übersteilerungen  hei  niedrigen  Reizzahlen  fanden  sich  nur 
bei  ungenügender  Empfindlichkeit  der  Methode.  Da  die  Bestimmung  der 
Summationszeit  nach  Lapicque  nicht  mit  genügender  Genauigkeit  mög- 
lich ist,  wird  vorgeschlagen,  zur  Charakterisierung  der  Summations- 
fähigkeit derartiger  Systeme  die  Zeitkonstante  2 der  genannten  Ex- 
ponentialfunktion anzugeben.  In  etwa  der  Hälfte  der  "V ersuche  blieb  die 
Reizzahlspannungskurve  bzw.  die  Konstante  2 bei  mehrfacher  Bestim- 
mung genau  gleich,  in  anderen  Versuchen  jedoch  konnten  nacheinander 
oder  gleichzeitig  („Auskreuzen“)  2 bis  4 Konstanten  2 bestimmt  werden. 
Es  wird  daraus  geschlossen,  dass  hei  Reizung  eines  vegetativen  Verven 
und  bei  Auslösung  gleichsinniger  Effekte  (z.  B.  Pupillo dilatation)  ver- 
schiedene Systeme  mit  verschiedener  Summationsfähigkeit  erfasst  wer- 
den können.  Diese  waren  auch  zu  charakterisieren  durch  Unterschiede 
im  Ablauf  der  ausgelösten  Effekte.  Wurden  bei  Schwellenwanderungen 
nacheinander  jRei22a/i/spannungskurven  mit  verschiedenen  Konstanten  2 
gefunden,  so  konnten  j eweils  auch  verschiedene  f?ei22eitspannungskurven 
festgestellt  werden.  Die  verschiedenen  summierenden  Systeme  Hessen 
sich  also  selektiv  reizen  entweder  durch  Änderung  der  Reizzahl  oder  des 
Reizintervalls  oder  auch  der  Flusszeit  des  einzelnen  Reizes.  Bei  fort- 
laufender Änderung  der  Reizzahl  oder  des  Reizintervalls  können  sprung- 
weise verschiedene  summierende  Systeme  mit  verschiedener  Chronaxie 
erfasst  werden,  so  dass  eine  Frequenzabhängigkeit  der  Chronaxie  vor- 
getäuscht werden  kann. 

Weitere  Versuche  scheinen  darauf  hinzuweisen,  dass  für  die  Ge- 
staltung der  Reizzahlspannungskurve  — ausser  der  in  der  Peripherie 
stattfindenden  Summation  — die  Summation  am  Ort  der  Reizung  eine 
grössere  Rolle  spielt  als  das  bisher  angenommen  wurde;  es  führte  z.  B. 
lokale  Abkühlung  der  gereizten  Stelle  zu  einer  deutlichen  Verflachung 
der  Reizzahlspannungskurve. 

Toennies,  J.  F.  (New  York).  Reflex  discharges  from  the  spinal  cord 

over  the  dorsal  roots. 

Leads  from  the  saphenous  nerve  of  decerebrated  cats  or  cats 
under  dial  narcosis,  show  that  at  a constant  interval  following  an  aflerent 
volley  in  the  same  nerve  there  occurs  a large  discharge  of  centrifugally 
conducted  impulses  lasting  about  20  msec.  The  reflex  appears  when 
threshold  fibres  of  the  nerve  carrying  the  centripetal  volley  are  sti- 
mulated and  the  discharge  increases  with  the  strength  of  the  volley. 
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The  first  reflex  impulses  are  carried  in  the  fastest  fibres  (80  meters  per 
sec.)  and  the  discharge  in  fibres  of  fast  velocity  (alpha  group)  continues 
for  more  than  half  of  the  total  duration  of  the  reflex.  This  first  part 
of  the  discharge  rises  to  a maximum  in  1 to  2 msec,  and  usually  shows 
3 peaks  at  separations  of  about  3,5  msec.  The  second  part  of  the  dis- 
charge travels  in  fibres  of  the  delta  group.  This  can  be  demonstrated 
by  the  slower  conduction  velocity  (about  19  meters  per  sec.)  and  by  the 
fact  that  the  impulses  can  be  blocked  by  a counter  volley  in  delta  fibres. 

Similar  reflex  discharges  can  be  obtained  from  the  lumbar  and 
sacral  dorsal  roots  when  homolateral  or  contralateral  roots  or  nerves 
are  stimulated.  Records  from  the  saphenous  nerve,  after  stimulation 
of  the  sciatic  nerve,  show  the  type  of  discharges  in  fibres  of  the  alpha 
group,  as  described  above,  but  no  delta  fibre  reflex  appears.  The  reflex 
time  measured  from  the  entrance  of  the  volley  into  the  spinal  cord  to 
the  beginning  of  the  discharge  is  3.8  to  4.5  msec,  for  the  homolateral 
reflex  and  0.7  to  2 msec,  longer  for  the  contralateral  reflex.  The  time 
is  independent  of  the  strength  of  the  exciting  volley,  but  the  duration 
of  the  discharge  is  increased  by  the  larger  volleys.  No  discharge  occurs 
early  enough  to  be  interpreted  as  taking  place  in  recurrent  fibres,  as 
described  by  Barron  and  Matthews1). 

Contralateral  reflexes  are  much  smaller  than  homolateral  reflexes 
but  tend  to  last  longer.  The  maximum  of  the  discharge  is  reached  only 
after  6 to  10  msec. 

The  dorsal  root  reflex  exhibits  properties  similar  to  a ventral  root 
reflex.  Spatial  summation  can  be  effected  by  simultaneous  stimulation 
of  two  roots  or  two  nerves.  Facilitation  can  also  be  demonstrated  by 
two  shocks  following  each  other  within  1 msec.  Conditioning  of  the 
cord  by  one  volley  inhibits  the  effect  of  a subsequent  volley  for  more 
than  a second;  the  course  of  the  inhibition  parallels  that  of  the  ventral 
root  reflex  and  the  curve  of  recovery  of  responsiveness  in  the  inter- 
nuncial  neurons.  Tetanic  stimulation  produces  a “ jet  ” type  reflex  in 
the  dorsal  roots,  the  rate  of  decay  of  the  successive  discharges  increasing 
with  the  frequency  of  the  exciting  stimuli.  Asphyxia  promptly  abolishes 
the  reflex.  Brief  pressure  applied  to  pads  of  the  foot  produces  a reflex 
corresponding  to  that  evoked  by  electrical  stimulation  of  a nerve. 

A comparison  between  the  action  potential  area  of  a maximal 
afferent  alpha  volley  in  the  saphenous  nerve  and  the  area  of  the  first 
peak  of  the  reflex  discharge  into  the  same  nerve  indicates  that  at 
least  35  per  cent  of  the  alpha  fibres  are  accessible  to  reflex  activation. 

J.  Physiol.  85,  73,  104,  1935. 

Rijlant,  Pierre  (Bruxelles).  La  « modulation  » de  l’activité  des  neu- 
rones intervenant  pendant  l'inspiration  physiologique. 

Nous  avons  signalé  (1936 — 1937)  les  caractéristiques  particulières 
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de  l’activité  des  neurones  moteurs  participant  à l’inspiration  physiolo- 
gique. Les  ondes  d’action  définissant  le  travail  des  neurones  élémen- 
taires se  groupent  en  effet  d’une  façon  telle  que  des  maxima  statistiques 
périodiques  apparaissent  lors  de  l’exploration  d’un  paquet  important 
de  fibres  inspiratrices.  Dans  chaque  fibre,  l’activité  périodique  se 
manifeste  à la  fréquence  moyenne,  variable,  de  20  à 120  par  seconde, 
tandis  que,  pour  l’ensemble  des  fibres,  des  maxima  statistiques  ap- 
paraissent à une  fréquence  d’environ  100  par  seconde,  absolument 
constante  chez  un  même  animal,  et  ne  varient  d’un  animal  à un  autre 
que  dans  des  limites  assez  étroites. 

Cette  variation  périodique  du  nombre  des  ripostes  élémentaires, 
à la  fréquence  de  100  par  seconde  se  manifeste  avec  des  caractéristiques 
identiques  dans  tous  les  nerfs  participant  à l’inspiration:  phrénique, 
récurrent,  spinal,  1er  cervical,  etc..  . .,  aussi  bien  à droite  qu’à  gauche. 
Elle  correspond  par  conséquent  à l’intervention  d’un  processus  régula- 
teur unique,  dominant  l’extériorisation  de  toutes  les  activités  motrices 
inspiratrices,  et  dont  la  localisation  est  bulbaire;  seules  les  variations 
locales  de  la  température  bulbaire  modifient  en  effet  quantitativement 
la  fréquence  de  ce  rythme  qui  est  absolument  indépendante  de  tous 
les  excitants  contrôlant  la  fréquence  et  l’amphtude  du  travail  respira- 
toire. 

Trois  manifestations  rythmées  interviennent  donc  dans  l’élabora- 
tion des  caractéristiques  d’activité  des  neurones  inspirateurs.  Deux 
d’entre  elles,  l’automatisme  respiratoire  fondamental  et  la  réaction 
rythmée  des  neurones  moteurs,  subissent  quantitativement  l’influence 
des  excitants  respiratoires  tandis  que  la  seconde,  groupant  d’une  façon 
régulière  les  ripostes  élémentaires,  déterminant  ainsi  des  maxima  sta- 
tistiques périodiques,  échappe  à toutes  les  modalités  de  contrôle  res- 
piratoire et  n’est  influencée  que  par  la  modification  de  la  température 
bulbaire. 

Le  groupement  à maxima  périodiques  réguhers  n’intervient  pas 
nécessairement  dans  toutes  les  activités  respiratoires;  il  fait  toujours 
défaut  pendant  l’expiration,  il  fait  aussi  défaut  pendant  diverses  mo- 
dalités d’inspiration  réflexe.  On  peut  donc  considérer  qu’il  caractérise 
l’intervention  du  mécanisme  inspirateur  automatique  bulbaire.  Ce- 
pendant nous  avons  vu  que  la  phase  initiale  de  cette  activité  bulbaire 
est  inhibitrice  et  détermine  l’abolition  du  tonus  des  muscles  inspira- 
teurs, préalablement  à l’inspiration,  et  que  d’autre  part,  fréquemment, 
l’inspiration  ne  prend  qu’au  bout  de  quelques  centièmes  de  seconde 
son  allure  régulièrement  rythmée.  Le  processus  « modulateur'  ne 
paraît  donc  pas  être  lié  à l’extériorisation  motrice  elle-même  mais  à 
un  processus  intercurrent. 

Nos  expériences  actuelles  indiquent  que  la  « modulation  » des 
activités  inspiratrices  n’est  pas  due  directement  à l’activité  du  centre 
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respiratoire  mais  à l’intervention  d’un  mécanisme  intermédiaire  mis 
en  jeu  par  l’activité  du  centre  et  imposant  aux  neurones  moteurs  des 
fluctuations  périodiques  d’excitabilité  qui  tendent  à grouper  leurs  ri- 
postes élémentaires  suivant  un  rythme  caractéristique,  à un  accroisse- 
ment périodique  d’excitabilité  succédant  une  période  d’bypoexcitabilité. 
Ce  processus  semble  mettre  en  jeu  des  mécanismes  assez  semblables  à 
ceux  qu’ont  dépisté  Gasser  et  Graham  dans  la  moelle  et  Lorente  de  No 
au  niveau  des  noyaux  acoustiques  centraux. 

Rylant,  P.,  Arch.  Internat.  Physiol.  1937,  XLIV,  351.  Gasser  et  Graham,  Amer.  Journ.  Physiol.  1933, 
C III,  303.  Lorente  de  No,  Laryngoscope,  St.  Louis,  août  1935. 

Mittwoch  Vormittag  Auditorium  B. 

Hildebrandt,  F.  (Giessen).  Zur  Pharmakologie  der  Kurzwellen. 

Die  von  Schliephake  in  die  Therapie  eingeführten  Kurzwellen 
führen  bekanntlich  zu  einer  starken  Temperaturerhöhung,  besonders 
der  tieferen  Gewebsschichten.  Dabei  werden  auch  chemische  Vorgänge 
ausgelöst,  denn  wie  die  Durchflutungsversuche  am  Hund  ergaben, 
steigt  der  Histamingehalt  im  Gesamtblut  im  Anschluss  an  die  Durch- 
flutung an.  Die  Erhöhung  tritt  meistens  nicht  sofort  ein,  sondern  nach 
etwa  1 — 2 Stunden,  das  Maximum  wird  nach  3 — 5 Stunden  erreicht 
und  beträgt  bis  zu  mehreren  100%.  Versuche  mit  Diathermie  ergaben 
ein  ähnliches  Resultat,  sodass  die  Beeinflussung  des  Histamingehalts 
im  Blut  auf  den  starken  thermischen  Effekt  der  Kurzwellen  zurück- 
geführt werden  muss.  Die  dabei  gebildeten  Histaminmengen  sind  offen- 
bar recht  erheblich,  denn  Untersuchungen  mit  einmaliger  Injektion 
von  0,1  mg/kg  ergaben,  dass  das  Histamin  bereits  nach  wenigen  Mi- 
nuten aus  dem  Blut  wieder  verschwunden  ist. 

Macht,  David,  I.  (Baltimore,  Md.).  Pharmacological  and  therapeutic 

studies  on  cobra  venom. 

For  a number  of  years  the  author’s  investigation  of  the  properties 
of  cobra  venom  have  comprised  (1)  a study  of  its  toxicology,  (2)  a study 
of  its  pharmacology,  (3)  the  preparation  of  a sterile  and  stable  solution 
for  clinical  administration,  (4)  determination  of  therapeutic  dosage  by 
biological  assay,  (5)  a study  of  its  therapeutic  value  in  various  clinical 
conditions,  and  (6)  an  elucidation  of  its  mechanism  of  action  in  a series 
of  clinical  cases.  When  a sterile,  stable  and  safe  solution  had  been 
prepared  and  administered  intramuscularly  in  a large  number  of  clinical 
cases,  the  efficiency  of  the  drug  as  an  analgesic  was  definitelv  revealed. 
There  was  undoubtedly  some  analgesia  in  70  per  cent  of  cases,  the 
majority  of  which  were  patients  suffering  from  advanced  malignancy 
with  métastasés.  In  a number  of  such  cases,  cobra  venom  tock  the  place 
of  morphine  and  other  narcotics.  The  doses  of  cobra  venom  employed 
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effected  no  local  anesthesia.  Pain  is  relieved  primardy  through  the 
pain  areas  in  the  cerebrum.  The  analgesia  of  cobra  venom  is  slower  in 
onset  than  that  of  morphine  but,  once  established,  it  is  of  longer  dura- 
tion than  analgesia  effected  by  the  opiates.  The  drug  also  was  effective 
as  a pain-relieving  agent  in  (1)  severe  neuralgias,  (2)  chronic  arthritis, 
(3)  the  crises  of  tabes  dorsalis,  and  (4)  chronic  angina.  The  value  of  cobra 
venom  as  an  anticonvulsant  in  epilepsy  is  now  being  studied.  A new 
indication  for  therapeutic  administration  of  cobra  venom  was  discovered 
by  the  author  and  R.  W.  B.  Mayo  in  the  treatment  of  Parkinson's 
syndrome.  Animal  experiments  indicate  that  cobra  venom  in  suitable 
doses  antagonizes  the  action  of  certain  convulsant  drugs  ; in  other  words, 
it  is  an  anticonvulsant  sedative.  This  mechanism  is  probably  responsible 
for  its  effectiveness  in  the  treatment  of  Parkinson  s syndrome.  Other 
properties  of  cobra  venom  (as  compared  with  other  snake  venoms)  such 
as  its  effect  on  coagulation  of  the  blood  and  its  therapeutic  value  in 
various  clinical  conditions  are  under  investigation.  The  author  has  found 
that  cobra  venom  has  no  effect  on  growth  of  tumors  in  mice  and  hence 
must  not  be  regarded  in  any  sense  as  a cure  for  malignant  disease.  There 
is  no  doubt,  however,  that  cobra  venom  is  a valuable  agent  for  the  relief 
of  pain  of  advanced  carcinoma  and  of  certain  non-malignant  chronic 
diseases,  and  it  may  therefore  be  regarded  as  a profitable  addition  to 
the  list  of  analgesics  already  at  the  disposal  of  the  physician. 

Kwiatkowski,  H.  (Berlin).  Guanidin  und  guanidinähnliche  Stoffe. 

Fühner  zeigte,  dass  Guanidin  den  Blutegelmuskel  und  Frosch- 
magen für  Acetylcholin  sensibilisiert.  Diese  Versuche  wurden  wieder- 
holt und  bestätigt.  Guanidin  sensibilisiert  auch  das  isolierte  Herz  und 
Rectus  abdominis  des  Frosches  für  Acetylcholin.  Injiziert  man  Guani- 
din intravenös  einer  betäubten  Katze,  so  verursacht  es  eine  Blutdruck- 
senkung in  einer  Konzentration  von  1 : 1000  und  weniger.  Acetylcholin- 
lösungen  werden  durch  Blutserum  in  Cholin  und  Essigsäure  gespalten. 
In  Gegenwart  des  Guanidins  wird  die  acetylcholinspaltende  Eigenschaft 
des  Blutserums  verzögert. 

Boyd,  M.  J.  and  Tamura,  J.  T.  (Cincinnati.  Ohio).  The  detoxi- 
fication of  toxic  proteins  by  ketene  (CH.,  = CO)  with  preservation 
of  antigenicity. 

The  use  of  ketone  as  a new  reagent  for  detoxifying  toxic  proteins 
has  several  advantages.  It  is  a gas,  which  reacts  most  rapidly  with 
primary  amino  groups  to  form  acetylated  compounds.  As  it  reacts 
slowly  with  water  to  form  acetic  acid  the  elimination  of  excess  reagent 
is  easily  accomplished  by  neutralization.  Furthermore,  it  reacts  with 
the  amino  groups  of  proteins  at  neutrality  which  enables  one  to  acetylate 
a protein,  properly  buffered,  without  running  the  risk  of  dénaturation 
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This  last  point  is  a very  important  one  to  be  considered  while  working 
with  antigenic  substances. 

Method  of  ketenizing  toxic  proteins: 

Ketene  is  produced  by  thermal  decomposition  of  acetone  vapors 
in  a generator  similar  to  Herriotf  s1).  The  gas  is  passed  through  a long 
water  condenser  and  then  through  a spiral  coil,  which  is  cooled  to  a low 
temperature  to  condense  any  acetone  vapors  and  polymers  of  ketene. 
After  leaving  the  ice  trap  ketene  passes  directly  into  the  buffered  me- 
dium to  be  treated  and  the  excess  gas  escapes  into  an  acetone  trap. 

Detoxification  of  B.  dysenteriae  Shiga 2)  : 

After  passing  ketene  through  the  suspension  of  organisms  for  thirty 
minutes,  the  bacteria  were  centrifuged,  washed  and  suspended  in  saline. 
Control  vaccine  was  prepared  by  heating  a suspension  of  bacilli  at  a 
temperature  of  60°  C for  45  minutes.  Both  vaccines  were  the  same  in 
density. 

Rabbits  injected  intravenously  with  these  ketene-treated  organisms 
showed  no  toxic  effects.  Animals  receiving  the  control  vaccine  either 
died  within  forty  hours  or  were  completely  paralyzed.  Immunization 
studies  on  rabbits  showed  that  each  one  receiving  a series  of  inoculations 
of  ketenized  vaccine  over  a period  of  27  to  33  days,  showed  no  toxic 
effects  upon  receiving  intravenously  a lethal  dose  of  0.5  cc.  of  either 
heat-killed  or  living  B.  dysenteriae  Shiga. 

Detoxification  of  ricin,  from  the  castor  bean.  Ricinus  communis: 
Ketene  was  passed  through  the  ricin  solution  for  45  minutes.  16  white 
rats  were  inoculated  intraperitoneally  with  as  much  as  1500  gamma  of 
ketenized  ricin  per  kilo  body  weight  without  producing  toxic  effects. 
The  control  animals  receiving  50  gamma  of  ricin  per  kilo  body  weight 
either  died  within  72  hours  or  developed  ulcers  at  the  site  of  injection. 

After  the  rats  had  been  inoculated  with  4000  to  6000  gamma  of 
ketenized  ricin  per  kilo  body  weight  over  a period  of  36  to  84  days, 
they  were  given  a lethal  dose  of  ricin,  50  gamma  per  kilo  body  weight. 
14  of  the  16  rats  lived  and  none  of  them  showed  symptoms  of  toxicity 
to  the  ricin.  11  of  the  14  non-immunized  control  .rats  died  while  the 
3 that  lived  developed  ulcers. 

The  production  of  protective  antibodies  in  the  serum  of  rabbits 
immunized  to  ketenized  ricin  was  studied.  Heart  blood  was  drawn  from 
five  non-immunized  rabbits  and  the  sera  kept  for  control  experiments. 
The  rabbits  then  received  a series  of  subcutaneous  injections  of  the 
ketenized  ricin.  After  26  to  30  days  had  elapsed  from  the  time  of  the 
first  inoculation  a second  sample  of  blood  was  drawn  from  the  heart 
of  each  rabbit.  The  non-immunized  rabbit  (control)  serum  and  the 
antiserum  were  then  mixed  with  ricin  and  injected  intraperitoneally 
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into  mice.  16  mice  received  the  control  serum  plus  5 gamma  of  ricin. 
9 of  the  mice  died  and  the  7 remaining  ones  developed  ulcers  at  the 
site  of  injection.  36  mice  received  antiserum  plus  10,  20  and  30  gamma 
of  ricin.  35  mice  lived,  1 died,  and  none  showed  symptoms  of  ricin 
toxicity. 

Diphtheria  toxin,  tetanus  toxin,  and  the  vegetable  toxin,  Abrin, 
have  been  detoxified  by  ketene — immunization  studies  are  in  progress. 

% 

Summary  : 

It  is  concluded  that  bacterial  and  vegetable  toxic  proteins  can 
he  detoxified  by  ketene  as  large  quantities  of  these  ketenized  toxins 
may  be  injected  into  animals  without  producing  death  or  symptoms 
of  toxicity.  Furthermore,  the  ketenized  toxic  proteins  still  retain  their 
antigenic  property  as  animals  immunized  with  these  detoxified  proteins 
are  refractory  to  doses  of  the  toxic  proteins. 

a)  Jour.  Gen.  Physiol.,  18,  69  (1934).  2)  Science  83:  61  (1936). 

Flury,  F.  und  Steidle,  H.  (Würzburg).  Zur  Wirkung  der  Wasser- 
stoffverbindungen der  Metalloide. 

Bei  diesen  Verbindungen  handelt  es  sich  um  chemisch  ausser- 
ordentlich einfach  gebaute,  flüchtige  Stoffe  mit  sehr  Y-erschiedenartigen 
und  stark  ausgeprägten  pharmakologischen  Wirkungen.  Sie  erscheinen 
deswegen  zum  Studium  der  Abhängigkeit  ihrer  Wirkung  von  den  ein- 
zelnen chemischen  und  physikalischen  Faktoren  besonders  geeignet. 
Neben  der  spezifischen  Wirkung  der  Elemente  sind  Stellung  im  Periodi- 
schen System,  Wertigkeit,  elektrochemischer  Charakter.  Löslichkeit  und 
dergleichen,  sowie  Verteilung  und  Schicksal  im  lebenden  Organismus 
massgebend,  wie  an  Beispielen  dargelegt  wird. 

Physiologisches  Interesse  besitzen  diese  Stoffe  unter  anderem  da- 
durch, dass  manche  wie  Schwefelwasserstoff,  Selenwasserstoff  oder  Phos- 
phorwasserstoff den  Geruchsinn  beeinflussen.  Eber  eigene  diesbezügliche 
Versuche  wird  berichtet. 

Krueger,  Hugo,  Block,  Malcolm,  and  Rague,  Paul  (Ann  Arbor.  Mich.). 
The  effect  of  morphine  on  tension -length  curves  of  the  ileum. 
In  an  effort  to  define  more  exactly  the  increase  in  tone  of  the  ileum 
noted  after  the  subcutaneous  administration  of  0.5  mg.  of  morphine  the 
relationship  between  the  circumference  of  the  lumen  of  the  ileum  and 
applied  tension  was  investigated  in  dogs  with  a Thiry-\  ella  fistula  of 
the  ileum.  In  one  series  of  experiments  a constant  pressure  was  applied 
to  the  ileum  for  200  minutes  by  means  of  a rubber  balloon,  pressures  ol 
5,  10,  15 — 85  cm.  of  water  being  used  on  different  days.  Distilled  water 
or  morphine  was  injected  at  the  100th  minute.  In  a second  series 
of  experiments  the  pressure  was  initially  5 cm.  ot  water  but  was  in- 
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creased  in  steps  of  10  cm.  every  10  minutes  up  to  85  cm.  After  a half- 
liour  pause  at  85  cm.  the  pressure  was  reduced  by  similar  steps  to  the 
initial  value.  A subcutaneous  injection  of  morphine  or  of  distilled  water 
was  made  after  10  minutes  at  85  cm.  pressure. 

In  both  series  of  experiments  smooth  curves  were  obtained  on 
plotting  the  maximum  volume  (v)  of  water  accommodated  at  a given 
pressure  against  the  pressure  (p)  on  the  abscissa.  The  relationship  obtain- 
ed in  the  first  series  of  experiments  could  be  well  approximated  by  a 
straight  line,  although  in  the  upper  range  the  curve  bent  toward  the 
abscissa. 

In  the  second  series  of  experiments  the  phase  of  the  curve  obtained 
with  ascending  pressures  was  roughly  sigmoid  while  the  phase  of  the 
curve  obtained  with  descending  pressures  showed  no  flexes,  and  was 
similar  to  the  relationship  in  the  constant  pressure  experiments  except 
for  a much  greater  curvature. 

Tension-length  (of  circumference)  curves  were  obtained  from  the 
relationships  V = 2 n r2  l and  I — 2 p r where  l is  the  length  of  the 
balloon  and  r the  radius  of  the  lumen  of  the  intestine  corresponding 
to  a given  volume  of  water  in  the  balloon.  The  tension-length  curves  had 
a greater  curvature  than  the  corresponding  pressure-volume  curves.  The 
tension-length  curves  did  not  follow  Hooke's  law  which  demands  a linear 
curve  or  a curve  bending  away  from  the  abscissa.  In  general  the  curves 
after  morphine  lie  below  the  control  curves  up  to  pressures  of  45  cm. 
of  water  or  tensions  of  80  grams.  At  higher  pressures  or  tensions  the 
morphine  values  lie  in  the  same  range  and  may  even  be  above  the 
control  values. 

Loewe,  S.  (New  York).  Pharmacological  studies  on  the  ejaculatory 

process. 

The  albino  mouse  was  found  particularly  useful  for  studies  on 
ejaculation  because  the  ejaculate  is  voluminous  (2 — 7%  body  weight) 
and  rapidly  coagulates  in  situ.  Various  problems  concerning  ejacula- 
tion were  explored  by  the  use  of  drugs  to  elicit  or  suppress  this  function  : 

1)  Mechanism  of  the  release  of  ejaculation.  Many  central  stimu- 
lants (not  yohimbine)  and  a few  hypnotics  cause  terminal  ejaculation 
after  fatal  doses,  but  alone  they  hardly  ever  produce  ejaculation  selec- 
tively in  amounts  short  of  fatal  doses  (intra vital  ejaculation).  Many 
hypnotics  may  suppress  terminal  ejaculation  caused  by  stimulants. 
On  the  other  hand,  many  stimulants,  when  combined  with  pernoston, 
produce  intravital  ejaculation  through  a synergistic  action.  The  re- 
lative hypnotic,  convulsant,  and  ejaculatory  doses  of  various  combina- 
tions show  differences;  for  example,  in  the  pernoston-pyramidon  com- 
bination there  is  a sharp  differentiation  between  the  convulsant  and 
ejaculatory  doses,  whereas  in  the  pernoston-benzedrine  combination 
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the  ejaculatory  action  appears  during  the  convulsant  action.  The  ejacu- 
latory action  appears  to  require  not  only  appropriate  stimulation  hut 
suppression  of  inhibitory  stimuli.  The  interval  between  the  administra- 
tion of  the  two  drugs  of  a combination  also  influences  their  ejaculatory 
action. 

2)  Rôle  of  the  autonomic  system.  Cholinergic  drugs  produce  ter- 
minal ejaculation  when  they  are  given  alone  but  intra vital  ejaculation 
when  administered  with  pernoston.  The  ejaculations  from  cholinergic 
drugs  as  well  as  from  the  combined  action  of  stimulants  (e.g.,  yohimbine) 
and  pernoston  are  suppressed  by  atropine.  In  contrast  to  the  para- 
sympathetic function,  sympathetic  influences  are  without  significant 
effect  on  ejaculation  as  seen  in  combinations  of  adrenergic  or  anti- 
adrenergic  drugs. 

3)  The  drug  combinations  found  to  elicit  selective  ejaculation  in 
80  to  100%  of  cases,  e.g.  benzedrine-  or  yohimbine-pernoston,  are  valu- 
able for  studying  a)  the  transfer  of  urinary  antiseptic  dyes  from  the 
blood  to  the  vesicular  glands,  suitably  examined  after  ligating  the  ureters 
b)  the  recovery  of  ejaculatory  function  in  the  castrate  through  the  male 
hormones,  c)  the  nervous  pathways  of  the  central  ejaculatory  stimuli. 
A method  was  developed  for  the  bio-assay  of  male  hormones,  parti- 
cularly suitable  for  measuring  the  persistence  of  the  hormone  action, 
because  the  test  can  be  repeated  at  two-day  intervals  in  the  same 
animal.  The  nervous  pathways  have  been  studied  by  testing  the  ejacu- 
latory action  of  drug  combinations  after  transsections  of  the  spinal 
cord  at  various  levels.  It  was  found  that  the  ejaculatory  drug  stimuli 
leave  the  spinal  cord  above  L I,  and  that  no  sacral  or  lumbar  center 
for  ejaculation  is  involved. 

Rydin,  Hakan  (Upsala).  An  experimental  study  of  the  effectiveness  of  per- 
oral and  parenteral  administration  of  gonadotropic  and  male  hormones. 

Experimental  investigations  and  clinical  experience  seem  to  disagree 
as  regards  peroral  administration  of  certain  hormones.  In  the  literature 
favourable  clinical  results  are  reported  from  peroral  as  well  as  parenteral 
administration,  whereas,  orally  applied,  animal  tests  give  negative  or 
very  slight  reactions.  There  seems  however  to  be  an  increasing  doubt 
in  different  quarters  as  to  the  therapeutic  effect  of  peroral  administration 
of  these  hormones.  On  the  other  hand,  nowadays  the  great  chemical 
progress  affords  great  possibilities  of  enlarging  our  theoretical  and 
clinical  knowledge  of  these  important  questions. 

My  experiments  on  gonadotropic  hormones  were  carried  out  with 
Prolan  (Rayer,  powder  in  ampoules)  on  infantile  rats,  and  chiefly 
according  to  the  Zondek- Ascheim  method.  On  hypodermic  adminis- 
tration (1 — 3 R.  U.)  the  Prolan  proved  completely  effective:  but  perorally 
the  preparation  had  no  effect,  even  in  doses  of  250  R.  U.  per  animal. 
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In  certain  series  I tested  the  relation  of  Prolan  to  different  dilutions 
of  the  gastric  juice,  the  pancreatic  juice  (with  or  without  addition  of 
bile)  and  such  concentrations  of  HC1  which  may  exist  in  a normal 
stomach.  To  these  solutions  Prolan  was  added  to  a definitive  concen- 
tration of  2,  5 or  10  R.  U.  pro  c.  c.  As  a control  Prolan  dissolved  in 
0,9  per  cent.  NaCl  was  used.  The  solutions  were  placed  in  a thermostat 
39°  C during  three,  six  or  twelve  hours,  whereupon  they  where  injected 
hypodermically.  The  experiments  showed  that  the  gonadotropic  effect 
of  Prolan  is  rapidlv  destroyed,  not  only  by  the  gastric  juice  and  by 
H Cl,  but  also  by  the  pancreatic  juice.  Consequently  the  experiments 
seem  to  support  the  opinion  that  peroral  administration  of  gonadotropic 
hormones  of  the  anterior  pituitary  lobe  has  no  known  therapeutic  effect. 

So  far  my  experiments  with  the  male  hormones  have  onlv  been 
carried  out  with  Perandren  (Ciha,  testosteron-propionat),  according  to  the 
capon  comb  growth  test  and  the  rat  seminal  vesicle  cytology  test. 
On  intramuscular  injections  of  0.02 — 0.06  mg  (about  1 — 3 I.  U.)  per 
day  and  animal,  an  increase  in  the  comb  of  20 — 40  per  cent  Yvas  obtained 
on  the  sixth  day.  The  Perandren  solution  was  diluted  with  sesam  oil 
and  0.5  c.  c.  was  injected  per  day  and  animal.  If  Perandren  was  ad- 
ministered orally  through  a rubber  tube  the  effect  was  considerably 
decreased.  Generally  10  mg  (about  500  I.  U.)  per  day  and  animal 
produced  an  effect  corresponding  to  0.02 — 0.06  mg  (about  1 — 3 I.  U.) 
Perandren  injected  intramuscularly  on  the  same  animal.  In  two  eases 
20  mg  (1000  I.  U.)  Perandren  applied  orally  were  demanded  to  produce 
the  same  effect  as  0.005  and  0.01  mg  (0.25  and  0.5  I.  U.  respectively) 
injected  intramuscularly.  The  experiments  Yvith  castrated  rats  are  not 
yet  concluded  hut  the  results  tend  in  the  same  direction.  The  relation 
between  peroral  and  parenteral  administration  seems  to  be  ca.  1 : 100. 

Experience  from  animal  tests  cannot  always  be  directly  applied 
on  man.  But  the  above-mentioned  results  seem  to  support  the  opinion 
that  at  present  a successful  therapy  with  peroral  administration  of 
male  hormones  can  hardly  be  carried  out  in  practice  on  account  of 
the  enormous  quantities  necessary  for  this  purpose. 

McIntyre,  A.  R.  (Omaha,  Nebr.,  U.  S.  A.).  The  effects  of  vitamin  B 

on  the  tolerance  of  the  white  rat  for  insulin. 

^ hen  the  ratio  of  vitamin  Bj  (Thiamin)  to  the  heat  stable  portions 
of  the  vitamin  B complex  is  modified  the  insulin-tolerance  of  the  rat 
is  also  modified.  The  greater  the  proportion  of  vitamin  Bx  the  greater 
the  effect  of  a given  dose  of  insulin  as  determined  hv  the  decrease  in 
blood  sugar  following  the  intramuscular  injection  ofinsulin.  M hen  the  diet 
is  poor  in  vitamin  Bj  and  rich  in  vitamins  B6  (autoclaved  flavin-free  rice 
polishings)  the  tolerance  of  the  rat  for  insulin  is  increased  and  the  blood 
sugar  is  less  affected  by  the  same  dose  of  insulin.  Lactoflavin  in  the 
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rat  appears  to  prevent  as  great  a fall  in  the  blood  sugar  but  to  prolong 
slightly  the  time  in  which  the  animal  exhibits  hypoglycemia.  Blood 
sugar  curves  of  animals  injected  with  (a)  insulin  and  (b)  dextrose  on 
various  diets  containing  different  ratios  of  the  various  fractions  of 
vitamin  B will  be  presented. 

Tweedy,  W.  R.,  Templeton,  R.  D.,  Patras,  M.  C.,  McJunkin,  F.  A. 
and  McNamara,  E.  W.  (Chicago).  Studies  on  the  effects  of  cal- 
ciferol in  the  nephrectomized,  and  in  the  thyroparathy  roidectomi  zed  - 
nephrectomized  rat. 

Normal  rats,  which  had  been  on  an  adequate  diet,  were  injected 
subcutaneously  with  massive  doses  of  calciferol  (3  x 460,000  inter- 
national units)  over  a period  of  24  hours.  Twenty-four  hours  later  the 
serum  calcium  was  slightly  increased  or  within  normal  limits,  and  the 
femurs  showed  no  histological  change.  In  animals  subjected  to  the 
same  treatment  after  nephrectomy,  hypercalcemia  (average,  16,3  mg. 
per  cent)  and  marked  resorption  of  the  bone  occurred1). 

Fifteen  rats  which  were  thyroparathyroidectoinized  had  an 
average  serum  calcium  of  6.49  mg.  per  cent  3 to  5 days  after  operation, 
and  in  several  such  animals  the  serum  inorganic  phosphorus  ranged  from 
8 to  10  mg.  per  cent.  After  being  on  the  stock  diet  for  approximately 
one  month  these  animals  were  nephrectomized  and  injected  with  cal- 
ciferol as  described  above.  The  serum  calcium  remained  practically 
constarlt  at  6.86  mg.  per  cent,  and  in  animals  similarly  treated  the 
serum  inorganic  phosphorus  increased  to  25  to  30  mg.  per  cent. 

Seventeen  thyroparathyroidectomized  rats,  which  had  shown  defi- 
nite signs  of  tetany,  received  the  Jones- Steenbock  rachitogenic  diet 
No.  2965  (high  in  Ca,  low  in  P)  for  approximately  30  days2).  After  this 
period  of  dietary  treatment  the  serum  calcium  in  9 of  the  animals  varied 
from  7.6  to  10.2  with  an  average  value  of  9.0  mg.  per  cent,  and  the 
serum  inorganic  phosphorus  of  4 of  the  animals  ranged  from  4 to  5 mg. 
per  cent.  Five  animals  of  this  latter  group  together  with  the  remaining 
8 animals  were  nephrectomized  several  days  later.  Eight  were  injected 
with  calciferol,  and  5 were  not  injected.  In  the  animals  injected  with 
calciferol  the  serum  calcium  varied  from  10  to  19  mg.  per  cent,  with 
an  average  value  of  13  mg.  per  cent.  The  serum  inorganic  phosphorus 
averaged  9.9  mg.  per  cent.  The  serum  calcium  of  the  uninjected  animals 
remained  constant. 

These  experiments  demonstrate  that  hypercalcemia  can  be  produced 
in  the  thyroparathyroidectomized-nephrectomized  rat  by  injection 
of  massive  doses  of  calciferol  if  the  serum  calcium-inorganic  phosphorus 
ratio  is  within  normal  limits. 

F.  A.  McJunkin,  W.  R.  Tweedy,  and  E.  W.  McNamara,  Am.  Jour.  Path.  XIII,  325 — 333.  1937. 

2)  J.  H.  Jones,  I.  Biol.  Chem.  106,  701,  1934. 
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Häusler,  Hans  (Graz).  Über  die  Beziehungen  der  durch  Formalin 
erzeugten  Hautveränderungen  zu  der  Wirkung  der  Gelbkreuzkampf- 
stoffe. 

Formalin,  das  bekanntlich  als  lokales  Antihydrotikum  verwendet 
wird  und  nach  eigenen  Erfahrungen  ausgezeichnete  Dienste  bei  der 
Behandlung  des  Erythrasma  und  ähnlicher  Dermatomykosen  leistet, 
vermag  die  Haut  selbst  nicht  zu  schädigen,  wenn  die  Oberhaut,  die 
es  nicht  durchdringen  kann,  unversehrt  ist.  Auf  die  freiliegende  Leder- 
haut oder  tiefere  Schichten  gebracht,  führt  es  aber  zu  Entzündungen 
und  Geschwürsbildungen,  die  in  Aussehen,  langwieriger  Dauer  und  Art 
des  Heilungsverlaufes  grosse  Ähnlichkeit  mit  den  durch  die  Gelbkreuz- 
gruppe, besonders  durch  das  Dichlordiäthylsulfid  an  der  Haut  hervor- 
gerufenen Folgeerscheinungen  aufweisen.  Das  unter  den  Namen  Lost , 
Yperit , Senf-  oder  Mustardgas  bekannte  Dichlordiäthylsulfid,  das  frei- 
lich auch  bei  intakter  Haut  zu  den  genannten  Veränderungen  führt, 
da  es  als  lipoidlöslich  die  oberen  Schickten  im  Gegensatz  zum  Formalin 
leicht  durchwandert,  zeigt  in  vitro  starke  Reaktionsbereitschaft  mit 
Aminen,  während  das  ihm  chemisch  verwandte  Tetrachlordiäthylsulfid 
keine  Bindungsfähigkeit  mit  Aminen  aufweist  und  auch  nicht  Haut- 
geschwüre entstehen  lässt.  Die  Tatsache,  dass  auch  Formaldehyd  die 
NH2- Gruppen  bindet,  worauf  sich  ja  eine  Methode  der  Titration  von 
Aminosäuren  gründet,  und  die  Beobachtung  der  gleichartigen  Wirkung 
des  Formalins  und  des  Dichlordiäthylsulfids  auf  die  Haut  stützt  gegen- 
über andern  Theorien  über  den  Wirkungsmechanismus  der  Gelbkreuz- 
gruppe die  Anschauung,  dass  das  Dichlordiäthylsulfid  unmittelbar  mit 
den  Aminogruppen  der  Eiweisse  reagiert  und  durch  die  Ausschaltung 
biologisch  wichtiger  Protoplasmateile  selbst  bzw.  der  an  sie  gebundenen 
Fermente  die  Zellen  schädigt. 

Shen,  T.  C.  R.  (Ghent).  The  role  of  hypophysis  in  the  pharmacolo- 
gical action  on  the  colour  response  of  frogs.  (Rana  temporaria). 

In  our  previous  communications1),  we  have  shown  that  dioxane 
derivatives  (F933,  F 883),  chloralosane,  yohimbine,  nicotine  and  many 
barbiturates  possess  an  intense  and  prolonged  melanophore-expanding 
action  on  intact,  pale  frogs,  but  are  without  effect  on  hypophysecto- 
mized  animals,  and  that  the  normal  darkening  action  of  drugs  can 
be  partially  or  completely  restored  in  pituitaryless  frogs  by  given 
amounts  of  hypophysis  hormone. 

Administration  of  3 — 5 mg.  of  corynanthine  to  normal  pale  frogs 
of  20 — 30  gr.  promotes  reticulate  expansion  of  both  dermal  and  epi- 
dermal melanophores  and  blackening  of  skin  within  1 hour,  and  the 
effect  passes  off  20 — 24  hours  later.  From  y2  to  1 hour  after  injection 
of  3 — 5 mg.  of  gravitol  (Bayer)  similar  reticulate  melanophores  and 
black  skin  are  induced;  the  effect  lasts  for  20 — 40  hours.  Injection  of 
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the  same  dose  of  either  drug  to  hypophysectomized  animals  is  without 
any  effect;  while  these  pituitaryless  and  drug-affected  frogs  respond 
to  0,05  mg.  of  adrenaline  by  an  immediate  and  definite  expansion  of 
melanophores.  Neither  removal  of  the  anterior  pituitary  alone  nor  de- 
capitation cephalic  to  the  hypophysis  influences  the  normal  darkening 
response  whatever.  The  limb  denervated  by  cutting  7 — 10  spinal  nerves 
4 days  previously  reacts  to  the  drug  exactly  like  the  innervated  one. 
But  the  effect  is  completely  abolished  in  animals  decapitated  caudal  to 
the  hypophysis.  Conversely  in  animals  blackened  by  the  drug,  pallor 
response  is  elicited  within  30 — 40  min.  by  either  total  hypophvsectomy 
or  decapitation  caudal  to  the  hypophysis. 

Various  attempts  have  been  made  to  sensitize  with  drugs  the  pig- 
ment cells  of  hypophysectomized  animals  towards  slight  dose  of  me- 
lanophoric  hormone  by  perfusing  or  injecting  slight  amount  to  one 
group  of  animals,  and  the  same  dose  of  hormone  plus  drug  to  the  other 
group;  but  we  fail  to  obtain  definite  positive  results.  The  direct  stimu- 
lating action  of  the  drug  on  the  hypophysis  was  then  tested  by  applving 
on  the  carefully  exposed  hypophysis  a small  cotton  wad  (of  about  3 mm. 
in  diameter)  moistened  with  diluted  isotonic  solution  of  corynanthine. 
gravitol,  luminal,  nicotine  or  sodium  hydroxide.  Pale  frogs  thus  treated 
remain  as  active  as  normal  ones,  hut  black  skin  and  reticulate  web 
melanophores  are  produced  within  15 — 30  min,  and  the  effect  lasts 
for  12—24  hours.  It  requires  10 — 20  times  bigger  amount  of  the  sub- 
stance to  induce  a similar  effect  if  the  drug  is  administered  subcutane- 
ously. Control  experiment  by  placing  one  cotton  wad  (moistened  wfith 
0,05  cc.  of  0,65  % or  2 % NaCl)  directly  on  the  exposed  hypophysis,  and 
simultaneously  inserting  another  cotton  wad  moistened  wdth  drug  solu- 
tion under  the  skin  of  the  back  near  the  lymph  heart  is  not  follow  ed 
by  such  darkening  effect,  whde  destruction  of  the  spinal  cord  does 
not  prevent  the  appearance  of  the  blackening  action  as  induced 
by  applying  the  drug-affected  cotton  wad  on  the  exposed  hypo- 
physis. 

Conclusions  : The  above  experiments  demonstrate  that  although, 
as  shown  by  our  previous  experiments  and  the  experiments  of  Hoghen 
and  Winton 2)  on  the  action  of  drugs  upon  hypophysectomized  animals, 
the  pigment  cells  may  be,  in  certain  conditions,  more  liable  to  expand 
under  the  influence  of  dioxane  derivatives,  barbiturates,  nicotine,  yo- 
himbine, chloralosane,  corynanthine  and  gravitol,  the  main  melano- 
phore-expanding  action  of  these  substances  is,  however,  to  stimulate 
directly  the  hypophysis  so  as  to  increase  the  production  of  melano- 
phoric  hormone  of  the  gland  or  merely  to  accelerate  the  process  of 
release  of  the  melanophoric  hormone  into  the  blood. 

*)  Shen  T.  C.  R.  (1937)  Arch.  Intern.  Pharmacodyn.  57,  289;  C.  R.  Soc.  Biol.  Paris.  126.  433.  s)  Hogben 
L.  T.  and  Winton  F.  R.  (1923),  Proc.  Roy.  Soc.  B.  95,  15. 
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Mittwoch  Vormittag  Auditorium  C. 

Fredericq,  Henri  (Liège).  La  période  réfractaire  secondaire  du  pneu- 
mogastrique cardiaque. 

Chez  la  Tortue  ( Emys , Clemmys)  on  enregistre  les  contractions  de 
l’oreillette  droite  au  moyen  d’un  levier  isotonique.  Si  deux  stimuli  supra- 
maximaux  consécutifs  (chocs  de  rupture  ou  décharges  de  condensateurs), 
diversement  espacés,  sont  appliqués  sur  le  bout  périphérique  de  l’un  des 
pneumogastriques,  on  arrive  à distinguer  sept  périodes  successives  dans 
les  capacités  réactionnelles  de  l’appareil  cardio -inhibiteur  : 

1°  Une  période  réfractaire  absolue  primitive  (6  à 8 ms.)  pendant  laquelle 
la  sommation  est  impossible;  c’est  la  période  réfractaire  classique  du  nerf. 

2°  Une  période  de  sommation  croissante  pendant  laquelle  le  second 
stimulus  exerce  une  action  de  plus  en  plus  marquée. 

3°  Un  plateau  de  sommation,  période  pendant  laquelle  les  deux 
stimuli  donnent  un  effet  inotrope  ou  chronotrope  qui  peut  dépasser  le 
double  de  l’effet  d’un  stimulus  isolé.  Ce  plateau  dure  en  moyenne  de  la 
50e  à la  150e  msec,  après  le  premier  stimulus. 

4°  Une  période  de  sommation  décroissante  (de  la  150e  à la  2000e 
msec,  environ). 

5°  Une  période  réfractaire  absolue  secondaire , pendant  laquelle  le 
second  stimulus  est  complètement  inefficace.  Cette  période  de  somma- 
tion impossible  dure  de  la  2e  à la  8e  ou  10e  seconde  pour  l’effet  inotrope. 
Elle  est  un  peu  plus  courte  pour  l’effet  chronotrope. 

6°  Une  seconde  période  de  sommation  croissante  (de  la  10e  à la 
45e  ou  60e  seconde). 

7°  Une  période  finale  pendant  laquelle  le  second  stimulus  a récu- 
péré toute  son  efficacité. 

La  lenteur  d’installation,  la  longue  durée  et  la  lente  évanescence  de 
la  période  réfractaire  secondaire  suggèrent  l’idée  qu’on  a affaire  à un  pro- 
cessus chimique  périphérique. 

J’ai  formulé  l’hypothèse  suivante  : un  des  produits  de  dégradation 
de  l’acétylcholine  libérée  par  le  premier  stimulus  vagal  entrave  l’action 
de  la  seconde  décharge  de  médiateur  chimique  libérée  par  le  stimulus 
suivant.  Ce  produit  de  dégradation  à action  empêchante  est  peut-être 
tout  simplement  la  choline;  car  la  choline  diminue  l’effet  inotrope  d’un 
stimulus  vagal  isolé,  et  l’adjonction  de  cholinestérase  au  cœur  déplace 
les  courbes  de  sommation  dans  le  sens  prévu  par  l’hypothèse. 

Lorsque  le  premier  stimulus  est  lancé  sur  le  pneumogastrique  droit 
et  le  second  sur  le  nerf  gauche  (dg)  ou  inversement  (gd ),  les  trois  premiè- 
res périodes  sont  confondues  en  une  seule,  pendant  laquelle  la  sommation 
est  parfaite.  Il  n’y  a donc  pas,  dans  ce  cas,  de  période  réfractaire  absolue 
primitive.  Pendant  l’intervalle  de  temps  qui  correspond  à la  période 
réfractoire  absolue  secondaire  de  la  stimulation  dd  ou  gg,  la  sommation 
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( dg  ou  gd ) existe,  mais  à un  degré  moindre  que  pendant  les  trois  pre- 
mières périodes.  On  ne  peut  donc  pas  parler  ici  de  période  réfractaire 
secondaire  absolue. 

De  ces  faits  un  peut  tirer  des  déductions  quant  au  mode  de  distribu- 
tion anatomique  des  fibres  pneumogastriques  droites  et  gaucbes  dans 
le  myocarde  auriculaire. 

(Exposé  complet  et  bibliographie:  Arch,  internat.  Physiol.  1938,  XLVI,  195 — 264.) 

Bouckaert,  J.  J.,  Heymans,  C.,  Shen,  T.  C.  R.  et  Simon,  M.  A. 

(Gand).  Diverses  influences  sur  la  presso-sensibilité  vasculaire 

réflexogène  d’origine  thoraco-abdominale. 

Nous  avons  montré,  dans  une  série  de  publications  antérieures1), 
qu’après  exclusion  des  zones  presso-sensibles  et  réflexogènes  cardio- 
aortiques,  sino-carotidiennes,  de  celles  de  l’artère  pulmonaire  et  de  la 
veine  cave,  ainsi  que  chez  l’animal  spinal,  les  variations  de  la  pression 
endo-vasculaire  déclenchent  encore  des  modifications  réflexes  compensa- 
trices du  tonus  vasomoteur,  caractérisées  par  de  la  vasodilatation  et 
de  l’inhibition  de  l’adrénalino-sécrétion  en  réponse  à l’hypertension 
artérielle  et  des  réactions  neuro-vasculaires  et  adrénalinique  inverses 
en  réponse  à l’hypotension  artérielle.  Les  centres  de  ces  réflexes  sont 
localisés,  au  moins  en  partie,  dans  la  moëlle.  Les  éléments  centri- 
fuges de  ces  réflexes  vasomoteurs  sont  situés  notamment  dans  la  rate, 
le  rein,  les  membres  postérieurs  et  les  capsules  surrénales;  ils  compren- 
nent donc  des  vasomoteurs  tant  de  la  région  splanchnique  que  du 
domaine  de  la  circulation  périphérique,  ainsi  que  les  nerfs  adrénalino- 
sécréteurs.  Les  éléments  presso-récepteurs,  qui  sont  à l’origine  de  ces 
réflexes,  sont  situés,  en  majeure  partie,  dans  les  vaisseaux  mésentérico- 
intestinaux  et  accessoirement  dans  la  région  de  l’aorte  thoracique; 
ils  font  défaut  dans  les  reins,  la  rate  et  les  membres  postérieurs. 

Ces  réflexes  vasomoteurs  sont  notablement  déprimés  par  les  bar- 
bituriques2). 

Nous  avons  observé,  que  l’injection,  chez  le  chien  spinal,  d une 
dose  de  pipérido-méthyl-3-benzodioxane  (F.  933),  suffisante  pour  sup- 
primer ou  inverser  l’action  hypertensive  de  l’adrénaline,  supprime  ou 
inverse  également  les  réactions  vasomotrices  réflexes  et  compensatrices 
qui  sont  normalement  déclenchées  par  l’hypertension  adrénabnique. 

L’injection  d’une  forte  dose  de  F.  933  paralyse  les  réflexes  vaso- 
moteurs, d’origine  presso-sensible  vasculaire,  chez  l’animal  spinal;  cette 
action  paralysante  du  F.  933  est  médullaire  ou  synaptique. 

L’hypercapnie,  même  très  prononcée,  n’affecte  pas  les  réflexes 
vasomoteurs,  d’origine  presso-sensible  vasculaire,  chez  l'animal  spinal. 

*)  C.  Heymans,  J.  J.  Bouckaert,  Sidney  Färber  et  F.  Y.  Hsu:  C.  R.  Soc.  Biol.  (1936).  T.  CXXII.  p.  115; 
American  Journal  of  physiology  (1936),  T.  CXVII,  p.  619.  — C.  Heymans,  J.  J.  Bouckaert  et  M.  ierzuchowski : 
C.  R.  Soc.  Biol.  (1936),  T.  CXXIII,  p.  286;  Arch,  intern,  pharmacodyn.  thérap.  (1937),  T.  L\  . p.  233.  :)  C.  Hey- 
mans et  J.  J.  Bouckaert:  C.  R.  Soc.  Biol.  (1936),  T.  CXXIII,  p.  986;  Journal  of  Physiol.  (1937),  T.  XC,  p.  15. 
Mélanges  Jean  Demoor.  (1937),  p.  283. 
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Comroe,  J.  H.  (Jr.)  (Philadelphia).  The  localization  and  physiological 

significance  of  the  aortic  chemoreceptors  in  the  dog. 

The  response  of  the  carotid  and  aortic  chemoreceptors  to  various 
agents  was  compared  in  49  dogs,  anesthetized  with  chloralose  and 
morphine.  The  intense  hyperpnea  produced  in  the  intact  dog  by  N20 
inhalations,  intravenous  Lobelin  and  cyanide  was  greatly  reduced  after 
carotid  denervation  in  61%,  moderately  reduced  in  28%  and  reduced 
but  little  in  11%.  However,  the  hypertejision  produced  by  these  agents 
in  the  intact  dog  was  usually  intensified  by  carotid  denervation.  This 
hypertension  and  residual  hyperpnea  were  abolished  by  subsequent 
vagotomy.  These  agents  appear  to  raise  blood  pressure  in  the  dog 
chiefly  through  vagodepressor  reflexes  for  if  the  vagodepressors  are 
cut  with  the  carotid  innervation  still  intact,  the  hypertension  following 
anoxia  is  reduced  70%  (average);  while  if  the  vagodepressors  are  intact 
but  the  carotids  are  denervated,  the  hypertension  is  increased  33% 
(average). 

Stimulation  of  the  aortic  chemoreceptors  alone  produces  moderate 
hyperpnea,  marked  hypertension,  no  immediate  bradycardia;  stimula- 
tion of  the  carotid  chemoreceptors  alone  produces  intense  hyperpnea, 
never  significant  hypertension  and  often  immediate  bradycardia.  If 
this  reflex  bradycardia  is  eliminated  by  vagotomy,  in  50%  of  the  dogs 
the  carotid  chemoreceptors  produce  significant  hypertension,  though 
in  only  20%  does  the  hypertension  exceed  20  mm.  Hg. 

Anatomical  localization  of  the  aortic  chemoreceptors  was  accom- 
plished by  injecting  lobelin  or  NaCN  through  fine  catheters  passed 
up  the  abdominal  aorta,  and  down  the  carotid  and  subclavian  arteries 
toward  the  heart  (after  carotid  denervation).  The  chemosensitive  area 
w as  consistently  found  in  the  ascending  aorta  at  the  level  of  the  brachio- 
cephalic orifice.  At  this  point,  these  agents  always  produced  immediate 
hyperpnea  and  hypertension,  abolished  by  bilateral  vagotomy.  A small 
artery  regularly  leaves  the  aorta  at  this  point  of  maximum  reactivity 
to  supply  the  Aortic  Body  (Paraganglion  Aorticum  Supracardiale) 
which  lies  in  the  aortic  adventitia  less  than  a millimeter  from  the  aorta. 
The  afferent  nerves  from  the  aortic  body  enter  the  vagus  along  with 
the  recurrent  laryngeal  on  the  right  and  probably  also  on  the  left  side. 
Electrical  stimulation  of  the  right  aortic  body  nerve  produces  hyper- 
tension and  hyperpnea  similar  to  that  following  intraaortic  NaCN. 
In  one  experiment  crushing  of  aortic  body  nerves  abolished  the  aortic 
body  chemical  responses,  leaving  the  aortic  pressoreceptors  intact. 

The  McDowall  reflex  may  be  due  to  stimulation  of  the  aortic  chemo- 
receptors by  anoxia,  for  02  inhalations  as  well  as  vagotomy  can  produce 
abrupt  fall  in  blood  pressure  by  removing  the  anoxic  stimulus. 

Conclusions  : Just  as  the  carotid  chemoreceptors  lie  wholly  w ithin 
the  carotid  body,  so  the  aortic  chemoreceptors  have  been  localized  in 
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the  aortic  body.  The  hyperpnea  produced  hy  anoxemia  arises  chiefly 
through  carotid  body  reflexes,  and  to  a lesser  extent  from  aortic  body 
reflexes.  The  hypertension  of  anoxemia  arises  chiefly  from  aortic  body, 
and  to  a lesser  extent  carotid  body,  reflexes.  Both  the  respiratory  and 
vasomotor  center  are  directly  depressed,  not  stimulated,  by  anoxia. 

Clementi,  A.  (Catania).  Ulteriore  dimostrazione  dell’esistenza  di  ri- 
flessi  respiratori  propriocettivi  tipo  Hering  e Breuer  provoeati 
dai  movimenti  delle  eostole. 

Nel  1929  pubblicai  nel  4°  volume  del  Bollettino  della  Società  ita- 
liana  di  Biologia  sperimentale  in  due  note  successive  i tracciati  ottenuti 
registrando  nel  coniglio  contemporaneamente  i movimenti  delle  pinne 
nasali  e i movimenti  di  inspirazione  e di  espirazione  del  torace. 

Nella  prima  nota  puhblicata  a pagina  768  i tracciati  riprodotti 
dimostravano,  ehe,  anche  dopo  il  taglio  dei  vaghi.  possono  insorgere 
nel  coniglio  movimenti  riflessi  delle  narici  del  tipo  di  Hering  e Breuer 
provoeati  dall’insufflazione  o dall’aspirazione  di  aria  dai  polmoni  me- 
diante  il  soffietto. 

Nella  seconda  nota  puhblicata  successivamente  nello  stesso  volume 
a pagina  1059  riprodussi  un  tracciato  indicato  come  figura  1,  il  quale 
limpidamente  dimostrava,  ehe  nei  conigli  dopo  il  taglio  al  collo  non 
solo  dei  due  vaghi,  ma  anche  dei  due  nervi  simpatici,  dei  due  nervi 
frenici,  dei  due  plessi  cervicali  e dei  muscoli  intercostali  di  amho  i lati. 
in  seguito  a compressioni  hrusche  esercitate  direttamente  sulla  gahbia 
toracica  in  modo  da  portare  rapidamente  in  posizione  di  flessione  le 
costole,  come  avviene  durante  gli  atti  di  espirazione,  possono  insorgere 
movimenti  attivi  di  dilatazione  delle  pinne  nasali.  cioè  movimenti  a 
carattere  nettamente  inspiratorio.  Poiehè  era  escluso,  ehe  tali  riflessi 
del  tipo  di  Hering  e Breuer  derivassero  da  eccitamenti  propriocettivi 
provenienti  dai  polmoni,  dal  diaframma  o dai  muscoli  intercostali.  ri- 
sultava  dimostrato,  ehe  eccitamenti  propriocettivi  derivati  dalle  artico- 
lazioni  delle  costole  (articolazioni  costovertebrali)  durante  i movimenti 
di  flessione  in  basso  delle  costole  sono  adeguati  per  provocare  movimenti 
riflessi  respiratori  delle  narici  del  tipo  di  Hering  e Breuer. 

Ho  eseguito  analoghe  esperienze  in  conigli,  ai  quali  avevo  sezionato 
non  solo  i due  vaghi,  i due  nervi  simpatici,  i due  nervi  frenici  e i due 
plessi  cervicali  al  collo,  ma  anche  tutti  i nervi  intercostali  di  ambo  i 
lati  a qualche  centimetro  di  distanza  della  loro  origine. 

In  accordo  con  i risultati  puhblicati  e documentati  nel  1929  ho 
trovato,  ehe  in  tali  condizioni,  in  cui  è stata  esclusa  l'innervazione 
afferente  dei  polmoni,  del  muscolo  diaframmatico  e dei  muscoli  inter- 
costali, la  compressione  brusca  della  gabbia  toracica  (movimento  di 
espirazione)  puô  provocare  movimenti  di  dilatazione  delle  pinne  nasali 
(movimento  di  inspirazione).  Yiene  cosî  confermato,  ehe  possono  in- 
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sorgere  nel  coniglio  riflessi  respiratori  del  tipo  di  Hering  e Breuer,  i 
quali  sono  provocati  da  eccitamenti,  che  si  originano  dalle  superfici 
articolari  delle  costole  (articolazioni  costovertebrali)  in  seguito  a mo- 
vimenti  di  abbassamento  delle  costole  stesse,  conformemente  a quanto 
in  modo  incontrovertibile  limpidamente  era  stato  già  da  me  ( dementi ) 
dimostrato  per  la  prima  volta  nel  1929. 

Simonson,  Ernst  (Prag).  Uber  die  Bedeutung  der  Lunge  im  interme- 
diären Stoffwechsel. 

In  früheren  Untersuchungen  des  Verf.  mit  Alpern , Sirkina  und 
Tutkjewitsch  (Pflüg.  Arch.  Bd.  235,  S.  554,  1935)  fand  sich  bei  Hunden 
nach  mässiger  körperlicher  Arbeit  der  Milchsäuregehalt  in  der  Arterie 
niedriger  als  im  rechten  Herzen.  Diese  Befunde  wurden  in  neueren  Ver- 
suchen des  Per/,  mit  Libkind , Naiman  und  Sokolow  bestätigt  (12  Ver- 
suche an  6 Hunden).  Die  Untersuchungen  wurden  auch  auf  den  Ruhe- 
zustand ausgedehnt,  wobei  festgestellt  werden  sollte,  wie  weit  sich  die 
Lunge  am  intermediären  Kohlehydrat-,  Eiweiss-  und  Wasserumsatz  be- 
teiligt; eine  Beteiligung  am  intermediären  Fettumsatz  hielten  wir  auf 
Grund  der  Versuche  von  Binet  für  erwiesen.  Wir  untersuchten  im  rech- 
ten Herzen  und  in  der  Art.  femoral,  bei  streng  gleichzeitiger  Entnahme 
den  Gehalt  von  Blutzucker,  Milchsäure,  Glykogen,  Gesamt-  und  Rest-N 
in  Blut  und  Plasma,  sowie  den  Trockenrückstand.  Die  Milchsäure  zeigt 
Veränderungen  ausserhalb  der  Fehlergrenze  in  41  von  54  Versuchen  an 
36  Hunden,  der  Blutzucker  in  45  von  54  Versuchen,  das  Glykogen  in 

8 von  9 Versuchen.  Veränderungen  kommen  in  beiden  Richtungen  vor, 
was  für  eine  regulatorische  Bedeutung  der  Lunge  spricht.  Es  überwiegen 
jedoch  die  Erniedrigungen  in  der  Arterie;  bei  der  Milchsäure  stehen 

9 Erhöhungen  32  Erniedrigungen  in  der  Arterie  gegenüber.  Die  durch- 
schnittliche Erhöhung  beträgt  3,  die  Erniedrigung  4 mg%.  Beim  Zucker 
ist  die  Zahl  der  Erhöhungen  und  Erniedrigungen  gleich,  ebenfalls  beim 
Glykogen,  aber  die  durchschnittliche  Erniedrigung  ist  doppelt  so  stark 
wie  die  durchschnittliche  Erhöhung,  dasselbe  gilt  auch  für  das  Glykogen. 
Der  Trockenrückstand  im  Blute  war  von  25  Versuchen  unverändert  nur 
in  2,  im  Plasma  von  14  Versuchen  in  2,  wobei  die  Erniedrigungen  in 
Anzahl  wie  im  Ausmass  überwiegen.  Eine  Beteiligung  der  Lunge  am 
intermediären  Kohlehydrat-  und  Wasserumsatz  ist  damit  sichergestellt. 
Eine  Korrelation  zwischen  Richtung  und  Ausmass  der  Veränderung  und 
dem  absoluten  Gehalt  im  rechten  Herzen  konnte  nicht  festgestellt  wer- 
den. Da  im  allgemeinen  die  Erniedrigungen  in  der  Arterie  überwiegen, 
nehmen  wir  an,  dass  die  Lunge  die  Produkte  des  Kohlehydrat-  und  Fett- 
umsatzes (nach  Binet)  speichert;  ein  Teil  dieser  gespeicherten  Substan- 
zen wird  hin  und  wieder  ins  Blut  abgegeben,  jedoch  ist  die  Abgabe 
geringer  und  seltener  als  die  Aufnahme,  da  ein  grosser  Teil  oxydiert  w ird. 
Bezüglich  des  Eiweissumsatzes  ergibt  sich  aus  den  Untersuchungen  des 
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Gesamt-  und  des  Rest-N  noch  kein  klares  Bild.  Der  Gesamt-N  ist  in 
der  überwiegenden  Zahl  der  Fälle  unverändert,  der  Rest-N,  besonders 
im  Plasma,  fast  in  der  Hälfte  der  Fälle  verändert,  meist  im  Sinne  einer 
Erniedrigung.  Die  häufigere  Veränderung  des  N- Gehalts  im  Plasma  als 
im  Blut  spricht  für  eine  Änderung  der  Verteilung  N-haltiger  Substanzen 
zwischen  Erythrozyten  und  Plasma  bei  der  Durchströmung  durch  die 
Lunge.  In  einer  weiteren  Versuchsreihe  (mit  Kowalenko)  ergab  sich  auch 
eine  Beteiligung  der  Lunge  am  Chloridumsatz.  In  18  von  23  Versuchen 
war  der  CI- Gehalt  in  der  Arterie  niedriger  als  im  rechten  Herzen,  in 
3 Fällen  gleich  und  nur  in  2 Fällen  in  der  Arterie  höher.  Normalerweise 
werden  also  Chloride  von  der  Lunge  zurückgehalten  und  höchstwahr- 
scheinlich auf  dem  Lymphwege  abtransportiert;  die  Chloridkonzentra- 
tion der  Lymphe  ist  höher  als  die  des  Blutes.  Die  Stoffwechselvorgänge 
in  den  Lungen  werden  hormonal  gesteigert.  Bezüglich  des  Blutzuckers 
konnte  in  einer  weiteren  Versuchsreihe  (19  Versuche  an  12  Hunden)  mit 
Pertschik  nachgewiesen  werden,  dass  die  Erniedrigung  des  Blutzuckers 
nach  Insulin  in  der  Arterie  durchschnittlich  um  20%  stärker  ausge- 
sprochen ist  als  im  rechten  Herzen,  woraus  hervorgeht,  dass  das  Insulin 
einen  Angriffspunkt  in  der  Lunge  hat,  der  für  die  Gesamtwirkung  nicht 
unbeträchtlich  ist,  da  ja  bei  der  Blutzuckererniedrigung  des  rechten 
Herzens  die  Lungenwirkung  der  vorhergehenden  Umlaufszeit  mitent- 
halten ist.  Interessanterweise  wird  auch  der  Chloridumsatz  in  der  Lunge 
durch  Insulin  beeinflusst;  während  normalerweise  die  Lunge  Chloride 
zurückhält,  gibt  sie  nach  Insulin  CI  ins  Blut  ab  (von  23  Versuchen 
zeigen  15  Erhöhung  in  der  Arterie,  in  4 Fällen  keine  Änderung  und  nur 

in  4 Fällen  Erniedrigung). 

« 

Bayliss,  L.  E.  and  Robertson,  G.  W.  (Edinburgh).  The  visco-elastic 

properties  of  the  lungs. 

The  resistance  to  distension  of  the  lungs  (it  is  suggested  that  this 
be  called  the  “ hindrance  ”)  can  be  divided  into  an  elastic  part  (“  elas- 
tance  ”)  and  a viscous  part  (“  viscance  ”).  These  can  be  separately 
evaluated  by  distending  the  lungs  with  a special  pump,  whose  piston 
describes  a simple  harmonic  motion,  and  which  has  no  valves.  Any 
one  of  three  strokes  and  three  speeds  may  be  used.  A smoked  glass 
plate  is  arranged  to  move  with  the  piston,  and  a membrane  manometer, 
connected  to  a side  tube  in  the  tracheal  cannula,  writes  on  this  plate, 
moving  in  a direction  at  right  angles  to  the  movement  of  the  piston. 
If  the  apparatus  is  connected  to  a visco-elastic  system,  a closed  figure 
is  described,  whose  area  depends  on  the  work  done  during  each  cycle, 
and  hence  is  a measure  of  the  viscance,  while  the  difference  between 
the  greatest  and  least  pressure  attained  is  a measure  of  the  hindrance. 
From  these  two  quantities,  the  elastance  can  be  evaluated.  In  the 
intervals  between  taking  measurements,  the  animal  is  ventilated  by  an 
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ordinary  respiration  pump.  Further  analysis  of  the  viscance  can  he 
made  by  ventilating  the  animal  with  hydrogen  — oxygen  mixtures 
instead  of  air.  This  should  reduce  the  viscance  due  to  the  flow  of  the 
ventilating  gas  through  the  bronchioles  to  about  0.6  times  that  given 
by  ventilating  with  air. 

Cats  have  been  used  as  experimental  animals,  under  nembutal 
anaesthesia  or  decerebrated.  The  chest  is  opened  widely  and  the  animal 
is  slightly  over-ventilated  so  as  to  suppress  the  normal  respiratory 
movements.  At  a frequency  of  18  cycles  per  min.,  and  a tidal  air  of 
37.5  or  50  cc.  according  to  the  size  of  the  animal,  the  ratio  (maximum 
viscous  pressure)/(maximum  elastic  pressure)  is  0.3  to  0.4.  Ventilation 
with  hydrogen  usually,  but  not  always,  brings  about  a considerable 
reduction  in  the  viscance.  The  shape  of  the  records,  and  the  fact  that 
the  calculated  viscance  is  not  independent  of  the  frequency  of  the 
stroke  of  the  pump,  indicate  that  the  visco-elastic  system  is  a complex 
one.  Administration  of  histamine  leads  to  a rise  in  the  elastance,  but 
to  no  sensible  change  in  the  viscance.  Administration  of  pilocarpine 
leads  to  a large  rise  in  both  viscance  and  elastance.  Stimulation  of  the 
peripheral  ends  of  the  vagus  nerves  has  inconstant  effects.  In  some 
animals  the  elastance  only  is  increased,  in  some  both  elastance  and 
viscance,  and  in  some  there  is  no  appreciable  effect  on  either. 

Mittwoch  Vormittag  Auditorium  D. 

Dols,  M.  J.  L.  (Amsterdam).  Studies  on  rickets  with  a radioactive 

isotope  as  an  indicator. 

It  is  not  long  ago,  that  in  the  study  of  the  Ca-  and  P-metabolism  it 
was  impossible  to  establish,  whether  the  minerals  in  the  body  come  from 
the  food  just  administered,  or  were  already  present  in  the  body.  The 
recent  progress  in  the  production  of  artificial  radioactive  isotopes  here 
opens  up  new  ways.  At  present  the  radioactive  isotope  is  easily 
accessible,  whereas  the  half  value  period  is  long  enough  (15  days)  to  use 
this  isotope  in  physiological  work.  With  this  isotope  it  is  possible  to  label 
the  phosphorus  in  the  diet  and  to  follow  it  on  its  way  through  the  organism. 

In  this  manner,  we  investigated  the  absorption,  retention  and  de- 
position in  bone  of  normal,  rachitic  and  treated  rats.  The  treated  rats 
are  those  which  received  a dose  of  halibut  oil  a few  hours  before  the 
oral  administration  of  the  radioactive  isotope;  it  was  administered  as 
sodium-phosphate  in  an  aqueous  solution.  For  that  purpose,  in  four 
series  a fixed  quantity  was  inserted  into  the  stomach  through  a small 
stomach  tube.  In  the  fifth  and  sixth  series  the  solution  was  injected  into 
the  tail  vein.  A certain  time  after  the  administration  of  the  active  solu- 
tion, the  rats  were  decapitated  and  then  quickly  sectioned.  The  oeso- 
phagus was  ligatured  near  to  the  prostomach,  the  ileum  was  twice  liga- 
tured close  to  the  caecum.  Then  the  oesophagus  was  cut  orally  to  the 
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ligature,  the  ileum  between  the  two  ligatures.  The  limb  bones  were  then 
dissected  and  cleaned,  and  the  residue  of  the  body  with  the  head  were 
collected.  Now  the  preparations  of  the  several  organs  to  be  measured 
were  made.  The  determination  of  the  radioactivity  was  done  with  a 
compensation  ionization  chamber1). 

It  was  observed  now,  that  the  distribution  of  the  phosphorus  in  the 
organism  could  be  followed  up  easily;  almost  the  whole  of  the  quantity 
of  the  active  phosphorus  administered  could  be  recovered.  Both  by  the 
administration  with  the  stomach  tube  and  by  injection  into  the  tail  vein 
a very  rapid  entrance  of  the  labelled  P into  the  bone  was  perceptible. 
Neither  the  increase  of  the  gross  absorption  nor  the  increase  of  the  total 
deposition  significantly  raised  the  percentage  of  the  P deposed  in  the 
skeleton.  Furthermore  it  was  observed,  that  one  hour  after  the  injection 
into  the  tail  vein,  a considerable  amount  of  the  active  P was  reexcreted 
into  the  small  intestine.  This  can  only  happen  with  the  digestion  juices 
after  the  phosphorus  was  moved  with  the  bloodstream  and  deposed 
into  the  several  organs.  This  fact  also  elucidates,  w hy  the  maximal  value 
for  the  gross  absorption  in  our  experiments  was  nearly  80  to  90%,  a fact 
which  was  confirmed  in  the  experiments  of  Cohn  and  Greenberg2). 

So  far  as  the  gross  absorption  was  concerned  no  difference  could 
be  observed  in  the  period  between  1 and  8 hours  after  the  administration 
in  the  normal,  rachitic  and  treated  animals.  The  same  can  he  said  about 
the  re-excretion  into  the  gut. 

In  a further  series  of  experiments  the  formation  of  lipin  P after 
injection  of  inorganic  P in  normal  and  rachitic  rats  was  investigated. 
The  labelled  P was  injected  into  the  tail  vein.  A certain  time  after  the 
injection  the  rats  were  decapitated.  The  body  and  the  head  were  im- 
mediately plunged  into  liquid  air,  then  crushed  in  a tissue  crusher,  in 
which  the  material  as  well  as  the  whole  crusher  can  be  kept  cold  with 
C02  snow  and  further  pulverized  in  a cooled  laboratory  mill.  Finally  the 
pulverized  rat  was  kept  in  frozen  condition  in  solid  C02  until  the  prepa- 
rations to  be  measured  were  made.  In  this  manner  no  post  mortem 
changes  in  the  rat  tissues  during  the  process  of  its  preparation  for  the 
determination  of  the  radioactivity  can  be  expected,  whereas  it  is  very 
easy  to  make  reliable  bulk  samples  of  the  whole  rat. 

The  radioactivity  was  measured  in  the  blood,  the  total  P-.  the  lipin 
P-  and  the  remaining  P fraction. 

The  blood  figures  confirmed  our  previous  results;  within  half  an 
hour  after  the  injection,  the  active  P to  a large  extent  had  disappeared. 
Moreover  we  were  able  to  establish  that  both  in  normal  and  rachitic 
rats,  within  half  an  hour  after  the  injection  a part  of  the  active  P was 
present  in  the  phospholipins  of  the  rats.  Therefore  it  is  obvious,  that  the 
formation  of  lipin  phosphorus  from  inorganic  P proceeds  very  rapidly. 

Physica  3,  1053,  1936;  Proc.  Roy.  Acad.,  Amsterdam,  40,  547,  1937.  2)  J.  biol.  Chem.  123,  185,  1938. 
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Kalckar,  Herman  (Kopenhagen).  Über  die  Phosphorylierung  von  Glyzerin 
und  Zucker  in  Nierenrinde. 

Glucose,  Fruktose  und  Adenylsäure  werden  in  sauerstoffgesättig- 
ten  Nierenrindeextrakten  phosphoryliert.  Ich  habe  gefunden,  dass 
Glyzerin  und  Hexosemonophosphat  auch  als  Phosphat acceptoren  wirk- 
sam sind. 

Tab.  1 


Nierenextrakt.  Zusatz:  Fluorid  und  Phosphat,  pH  7,5.  Tp.  23° 

Sauerstoff 

Min. 

mg  anorg.  P 

mg  P nach 
60  St.  Hydrol. 

Anfangsprobe  

1,35 

1,38 

Ineubiert  ohne  Substrat  .... 

60 

0,89 

Incubiert  mit  40  mg  Glucose 

60 

0,27 

0,97 

Ineubiert  mit  30  nig  Glyzerin 

60 

0,53 

0,78 

Der  in  Gegenwart  von  Glyzerin  gebildete  Ester  ist  schwer  hydro- 
lysierbar, wahrscheinlich  handelt  es  sich  um  Glyzerinphosphorsäure. 

Dicarbonsäuren,  Glutaminsäure  und  Alanin  erhöhen  beträchtlich 
den  Sauerstolfverbrauch  der  Nierenextrakte  und  gleichzeitig  die  Phos- 
phorylierung von  Zucker  und  Glyzerin. 

Tab.  2 


Nierenextrakt.  Zusatz:  Fluorid  und  Phosphat,  pH  7,5.  Tp.  37°  Sauerstoff 


Anfangsprobe 

Min. 

cmm 

Sauerstoff 

mg  anorg.  P 
1,11 

Incubiert  mit  30  mg  Glyzerin 

50 

320 

0,87 

Incubiert  mit  30  mg  Glyzerin 

+ 10  mg  Glutaminat  . . . 

50 

605 

0,20 

Zusatz  von  Glyzerinphosphorsäure  hemmt  die  Glyzerinphos- 
phorylierung, Zusatz  von  Hexosediphosphorsäure  die  Hexosephos- 
phorylierung,  Hexosemonophosphorsäure  (Neuberg-Ester)  dagegen 
hemmt  nicht  nur  nicht  die  Hexosephosphorylierung,  sondern  wirkt  als 
Phosphatacceptor. 

Die  Geschwindigkeit  der  Phosphorylierung  von  Glucose  in  Nieren- 
gewebe (=  5 — 6 mg  P pro  Gramm  und  Stunde)  erreicht  grössenordnungs- 
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mässig  die  der  normalen  Glucoseabsorption,  die  einer  Veresterungsge- 
schwindigkeit von  6 — 8 mg  P/pro  Gramm  und  Stunde  entsprechen  würde. 

Es  ist  wahrscheinlich,  dass  Hexosemonophosphat  das  Vereste- 
rungsprodukt der  Zuckerresorption  ist.  Wird  das  primäre  Veresterungs- 
produkt nicht  sofort  dephosphoryliert  (wie  es  z.  B.  im  Fluoridversuch 
nicht  der  Fall  ist),  so  wirkt  es  weiter  als  Phosphatacceptor  und  es  wird 
Hexosediphosphat  als  Endprodukt  angehäuft. 

Krebs,  H.  A.  (Sheffield).  An  effect  of  insulin  on  oxidations  in  muscle. 

The  respiration  of  minced  pigeon  breast  muscle,  suspended  in 
phosphate  buffer,  is  increased  (a)  by  boiled  muscle  extract,  (b)  by  ci- 
trate and  its  biological  breakdown  products  (y.-ketoglutarate,  succinate, 
fumarate,  malate,  oxaloacetate),  but  no  significant  effect  is  observed 
if  insulin  is  added  to  muscle  suspensions  in  a plain  saline  medium. 

The  effects  of  boiled  muscle  extract  and  of  citrate  indicate  that 
coenzymes,  contained  in  boiled  muscle  extract,  and  the  carbon  skeleton 
required  for  the  citric  acid  cycle  ( Krebs  & Johnson1))  and  for  Szent- 
Györgyi  s2)  cycle  are  limiting  factors  which  determine  the  rate  of  res- 
piration in  muscle.  If  these  substances  are  added  in  excess  so  that 
they  are  no  longer  limiting  factors  addition  of  insulin  increases  respira- 
tion very  considerably.  Insulin  does  not  significantly  increase  the  initial 
rate  of  respiration  but  helps  to  maintain  the  initial  rate  over  a longer 
period.  Data  are  given  in  the  table. 

Effect  of  insulin  on  oxidations  in  pigeon  breast  muscle. 

1 part  of  minced  muscle  suspended  in  10  parts  phosphate  buffer 
(0-1M;  pH  6-8);  3 ml.  suspension  in  each  cup.  “ Extract  ” = 1 part 
of  minced  sheep  heart  + 1 part  H20  placed  10  min.  in  boiling  water, 
filtered.  “ Citrate  ” = 0-2 M Na3-citrate.  “ Insulin  ” = 0-2  ml.  0-1% 
insulin  hydrochloride  B.D.H.  = 3.4  units. 


1 

2 

3 

4 

5 

6 

7 

8 

Added  to  suspension 
/.d  02  absorbed: 

Insulin 

1 ml. 
extract 

1 ml. 
extract 
insulin 

03  ml. 
citrate 

0-3  ml. 
citrate; 
insulin 

1 ml. 
extract: 
0-3  ml. 
citrate 

1 ml. 
extract: 
0-3  ml. 
citrate: 
insulin 

After  20  min. 

656 

642 

604 

636 

600 

628 

562 

678 

40  min. 

1118 

1075 

1160 

1240 

1065 

1155 

1090 

1280 

1 00  min. 

1765 

1730 

2040 

2225 

1600 

2065 

1900 

2650 

165  min. 

1970 

1980 

2285 

2715 

1645 

2210 

2155 

3565 

245  min. 

2065 

2085 

2360 

2965 

1660 

2245 

2185 

4130 

Extra  0.,  due  to  insulin 

w 

— 

+ 20 

— 

+ 605 

— 

+ 585 

— 

+ 1945 
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These  experiments  show  that  insulin  is  concerned  with  the  oxida- 
tion in  peripheral  tissues3). 

x)  Krebs  and  Johnson,  Engymologia  4,  148,  (1937).  2)  Szent  Györgyi  Hoppe-Seylers  Zeitschr.  phys.  Chem. 
236,  1»  (1935);  244,  105,  (1936).  3)  To  be  published  in  Biochem.  Journ.  Vol.  32. 

Lipmann,  Fritz  (Kopenhagen).  Über  die  Dehydrierung  der  Brenz- 
traubensäure. 

Die  Dismutation  der  Brenztraubensäure  (2  CH3-CO-COOH  = 
CH3  • COOH  + C02  + CH3  • CHOH  • COOH)  im  Fermentsystem  von  Bakt. 
Delbrückii  ist  eine  Reaktion  zwischen  Lactico-  und  Pyruvico-Dehydro- 
genase  : 

In  Phosphatextrakten  aus  getrockneten  Bakterien  findet  Dismuta- 
tion nur  bei  Zusatz  eines  Wasserstoffüberträgers  statt.  Lactoflavin 
wirkt  schon  in  Konzentrationen  von  20  y pro  ccm.  Andere  Farbstoffe, 
z.  B.  Phenosafranin  wirken  auch,  aber  erst  in  50-facher  Konzentration 
und  dann  schwächer  als  Flavin. 

Die  Dismutation  in  alkalisch  gewaschenen  Bakterien  wird  durch 
Aneurinpyrophosphat  (Cocarboxylase)  aktiviert  (Beweis  der  Beteiligung 
der  Pyruvicodehydrogenase). 

Die  Dismutation  wird  durch  Oxalat  gehemmt.  Oxalat  ist  ohne  Ein- 
fluss auf  die  Brenztraubensäure-Dehydrierung,  hemmt  aber  die  Milch- 
säure-Dehydrierung ( Quaste l ) . 

Aus  diesen  Befunden  geht  hervor,  dass  die  Oxydation  der  Brenz- 
traubensäure mit  02  als  Wasserstoffacceptor  und  die  Dismutation  un- 
abhängige Reaktionen  sind,  denn  Flavin  und  Oxalat  sind  ohne  Einfluss 
auf  den  Sauerstoffverbrauch.  Noch  nicht  abgeschlossene  Versuche  ma- 
chen es  wahrscheinlich,  dass  zwischen  Aneurin- Ferment  und  Sauerstoff 
ein  noch  nicht  identifizierter  Überträger  eingeschaltet  ist. 

Die  beiden  Aneurinkatalysen,  Dehydrierung  und  Decarboxylierung 
der  Brenztraubensäure  unterscheiden  sich  unter  anderem  darin,  dass 
für  Dehydrierung  (Bakt.  Delb.)  anorganisches  Phosphat  gebraucht  wird, 
für  Decarboxylierung  (Hefe)  nicht. 

Im  Zusammenhang  mit  der  Codehydrasefunktion  des  Aneurins  be- 
gonnene Versuche  über  Reduktion  von  Aneurin  mit  Hydrosulfit  wurden 
fortgesetzt.  Getrennte  Untersuchung  des  Pyrimidin-  und  Thiazolteils 
zeigten  mit  Sicherheit,  dass  die  Reduktion  am  Thiazolteil  stattfindet. 
Die  primären  Reduktionsprodukte  des  Vitamins  wie  auch  anderer  qua- 
ternärer Thiazole  sind  sehr  instabil  und  konnten  bisher  nicht  isoliert 
werden. 

Long,  C.,  Ochoa,  S.,  and  Peters,  R.  A.  (Oxford).  Pyruvic  acid  oxida- 
tion in  brain. 

During  aerobic  oxidation  of  pyruvic  acid  by  brain  tissue  (pigeon), 
it  has  been  proved  that  sufficient  oxygen  is  taken  up  to  convert  3,6/5 


li 
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molecules  to  COa+H^O1).  The  incompletely  oxidised  portions  can  be 
accounted  for  quantitatively  as  volatile  acid  ( ? acetic  acid2)  and  lactic 
acid1),  so  that  the  following  equation  can  now  be  written, 

52  CH3CO  • COOH+92  02  13CH3COOH+4  CH3  CHOH  COOH 

+ 118  C02+66  H20  (1) 

The  oxidation  is  catalysed  by  vitamin  Bx  addition  in  vitro;  there  is 
indirect  evidence  that  succinic  acid  is  not  an  intermediate  stage3);  acetic 
acid  is  not  further  oxidised  by  brain  tissue  ; no  formation  of  acetaldehyde 
is  detectable  (differing  from  yeast);  but  co-carboxylase  (vitamin  Bx  pyro- 
phosphoric  ester4)  is  present  in  much  larger  amount  than  free  vitamin  Bx 
in  the  normal  tissue5),  and  can  be  synthesized  by  avitaminous  tissue. 

Problems  for  discussion. 

I.  Is  there  only  one  path  for  decarboxylation  of  pyruvic  acid,  i.  e. 
through  vitamin  Bj  or  its  ester? 

II.  Is  the  path  of  oxidation  (embodied  in  equation  1)  due  to 
simultaneous  independent  reactions  or  to  dependent  processes  ? 

In  considering  these  problems,  the  following  may  be  said,  we  know 
of  no  other  catalyst  for  decarboxylation;  the  path  of  aerobic  oxidation 
may  either  (A)  differ  from  the  anaerobic  path,  or 

(B)  be  preceded  by  an  anaerobic  process  (e.  g.  dismutation6),  or 

(C)  be  simultaneous  decarboxylation  and  oxidation7);  here 
such  oxidation  might  also  occur  anaerobically. 

If  an  anaerobic  process  (B)  precedes  the  aerobic,  more  lactic  acid 
should  be  found  than  in  (1)  as  the  latter  would  not  be  reoxidized  in 
presence  of  excess  pyruvic  acid.  Presence  of  acetic  acid  and  absence  of 
acetaldehyde  suggests  simultaneous  decarboxylation  and  oxidation:  but 
since  acetic  acid  is  not  further  oxidized,  it  cannot  be  a true  intermediary. 

Some  possibilities.  The  facts  for  the  animal  suggest  the  presence  of 
an  unstable  intermediate,  formed  by  decarboxylation,  and  oxidizing 
rapidly  under  aerobic  conditions.  The  fate  of  pyruvic  acid  may  be 
described  by  suitable  combination  of  the  follow  ing  equations  : 

67%  (A)  CH3CO-COOH  + fO,  = 3 CO.,  + 2 H,0 
15%  (B)  CH3C0  C00H-V2H,0  = 

= V,CH3COÖH  + V^HgCHOH  • COOH  + V2CO, 
18%  (C)  CHgCO-COOH  + V2  O,  = CH3COOH  + CO, 

*)  McGowan.  2)  Long.  -3)  McGowan  and  Peters.  *)  Lohmann  and  Schuster.  5)  Ochoa  and  Peters. 

6)  Krebs  and  Johnson,  Weil  Malherbe.  7)  Lipmann.  For  earlier  literature  see  Peters  Chem.  eekblad  34,  Xo.  26, 
1937. 
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Simola,  P.  E.  (Helsinki).  Über  den  Umsatz  der  Brenztraubensäure  beim 

Menschen. 

Die  Versuche  schliessen  sich  eng  einer  Reihe  von  in  vivo- Versuchen 
an,  die  neben  enzymatischen  in  vitro- Versuchen  zur  Untersuchung  des 
normalen  und  pathologischen  oc-Ketosäurestoffwechsels  vor  längerer 
Zeit  vorgenommen  worden  sind.  Neben  Verfütterungs versuchen  bei 
Versuchstieren  erschien  es  dabei  aus  manchen  Gründen  interessant, 
auch  bei  Menschen  Belastungsproben  mit  Brenztraubensäure  anzu- 
stellen. 

Bei  diesen  Belastungsversuchen  wurde  festgestellt,  dass  beim  Men- 
schen nach  peroraler  Verabreichung  von  etwa  50  g Brenztraubensäure 
als  Natriumsalz  im  Harne  nur  eine  leichte  Erhöhung  des  Brenztrauben- 
säuregehaltes nachzuweisen  ist.  Dagegen  werden  im  Harne  grosse 
Mengen  einer  dibasischen  Ketosäure  ausgeschieden,  deren  qualitative 
Eigenschaften  mit  denjenigen  der  oc-Ketoglutarsäure  übereinstimmen, 
derselben  Säure,  die  als  intermediäres  Stolfwechselprodukt  zum  ersten 
Male  im  Rattenharne  bei  Ausschluss  von  B-Vitaminkomponenten  und 
dann  auch  nach  Belastung  mit  Brenztraubensäure  gefunden  wurde 
( Simola  1936,  1937).  Die  Ausscheidung  dieser  Ketosäure  beginnt  schon 
nach  1 Stunde  und  ist  am  grössten  nach  2 — 4 Stunden.  Daneben 
würde  im  Menschenharn  nach  Verabreichung  von  Brenztraubensäure 
ein  erhöhter  Gehalt  an  Milchsäure,  Acetonkörpern  und,  in  Übereinstim- 
mung mit  den  früher  veröffentlichten  Rattenversuchen  ( Simola  und 
Krusius  1938),  auch  an  mit  der  Pentabromacetonreaktion  ermittelter 
Citronensäure  gefunden.  Im  Bernsteinsäuregehalt  des  Harns  wurde  da- 
gegen keine  beachtenswerte  Veränderung  beobachtet. 

Der  Abbau  der  Brenztraubensäure  und  der  Bildungsmechanismus 
der  genannten  Stoffwechselprodukte  im  Tierorganismus  wird  besprochen. 

Lu,  G.  D.  (Shanghai).  Some  aspects  of  pyruvic  acid  metabolism 
in  normal  and  vitamin  Bt -deficiency,  with  special  reference  to 
cardiac  changes. 

The  accumulation  of  pyruvic  acid  in  the  blood  as  a specific  conse- 
quence of  vitamin  Bj-deficiency  was  shown  first  by  Thompson  and 
Johnson  in  England,  using  rats  and  pigeons,  and  by  Platt  and  Lu  in 
China  on  human  cases.  While  the  increase  of  bisulphits  binding  sub- 
stances (B.B.S.)  in  rats  is  probably  due  entirely  to  pyruvic  acid,  only 
a third  or  less  of  it  is  due  to  pyruvic  acid  in  human  beings.  The  other 
common  feature  of  vitamin  B^deficiency  is  the  disturbed  function  of 
the  heart;  the  results  on  pigeons  (vagal  heart  block;  Carter  and  Drury ), 
on  rats  (sinus  block;  Drury , Harris  and  Mandley),  and  on  human  beings 
(sinus  block;  Zoll  and  Weise ; Raman),  clearly  indicate  that  the  nature 
of  the  cardiac  change  can  also  vary  in  different  species.  Platt  and  Lu 
in  a further  study  of  200  more  beri-beri  cases,  observed  a transient 
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bradycardia  in  the  severe  B^avitaminotic  patient,  during  recovery  after 
treatment.  Their  results  have  led  to  a much  clearer  understanding  of 
the  clinical  features  of  beri-beri  as  encountered  in  practice.  However, 
the  rôle  of  pyruvic  acid  as  an  intermediary  in  normal  and  pathological 
cell  metabolism  and  its  relation  to  cardiac  disturbances  still  remain 
obscure. 

This  communication  includes  data  throwing  some  light  on  the  last 
mentioned  aspect.  It  was  decided  to  study  first  the  relation  of  blood 
pyruvate  level  to  the  heart-rate  (Lu  and  Dju).  A series  of  pyruvate 
analyses  of  blood  from  37  normal,  acute,  chronic,  and  infected  vitamin 
B^deficient  albino  rats,  of  pulse-rate  grading  at  50  intervals  between 
550  and  250  per  minute  showed  a definite  correlation.  The  blood  pyruvate 
value  rises  from  1.0  to  3.21  mgm.  % as  the  heart  rate  falls  from  550 — 250. 
according  to  the  degree  of  the  deficiency.  Infection  and  prolonged 
deficiency  modifies  the  picture  in  the  same  manner  as  observed  in  beri- 
beri. 

It  was  then  desirable  to  know  the  effect  of  raised  blood  pyruvate 
alone  on  cardiac  function.  The  rabbit  was  chosen  because  of  the  possibil- 
ity of  injection  into  the  vein  in  one  ear  and  the  taking  of  blood  from  the 
other  at  the  shortest  interval  of  time.  Electrocardiograph  tracings  were 
taken  before,  during,  and  after  the  injection  of  pyruvate,  without 
changing  the  position  of  the  animal.  Of  the  six  rabbits  studied,  with  the 
exception  of  one  which  had  a skin  lesion  at  the  corner  of  its  mouth, 
all  showed  no  change  in  heart  rate,  even  after  the  blood  pyruvate  was 
raised  to  four  times  its  normal  level.  The  relation  of  pyruvate  to  cardiac 
changes  is  thus  obvious  ; it  resembles  the  position  of  ‘ urea  in  uraemia 
and  hence  redirects  attention  to  the  mechanism  underlying  the  accumul- 
ation of  pyruvate  in  deficiency  cases.  The  conception  of  vitamin  Bx 
acting  as  co-carboxylase  in  the  mammalian  organism  in  the  decarboxyl- 
ation and  dehydrogenation  of  pyruvic  acid  must  thus  reckon  with  the 
fact  that  high  blood  pyruvate  is  not  the  direct  agent  affecting  the 
cardiac  function. 

By  giving  a definite  amount  of  exercise  to  rabbits  and  following 
the  changes  in  the  carbohydrate  compounds  and  derivatives  in  the  blood 
stream,  the  production  of  pyruvate  per  minute  muscular  activity  per 
kgm.  body-weight,  was  found.  Similarly,  these  changes  could  be  followed 
after  the  injection  of  pyruvate,  in  order  to  determine  the  rate  of  its 
removal  from  the  blood.  A balance  sheet  of  appearance  and  disappear- 
ance of  the  pyruvate  from  the  blood  stream  could  therefore  be  worked 
out.  Exercise  tests  on  human  beri-beri  ( Platt  and  Lu)  showed  a delayed 
removal  from  the  blood  as  compared  with  the  same  case  after  vitamin  Bx 
therapy.  Details  of  these  experiments  and  illustrative  curves  will  be 
given. 
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Glock,  G.  E.  and  Murray,  M.  M.  Glycogen  and  calcification. 

It  is  realised  that  the  process  of  calcification  involves  more  than 
the  hydrolytic  action  of  a phosphatase.  Robisoti1)  (1930  and  1934)  proposed 
that  in  addition,  another,  the  “ second  mechanism  ”,  is  involved,  this 
being  inhibited  in  bone  slices  by  NaF  and  Na  iodoacetate  in  concentra- 
tions which  do  not  affect  the  activity  of  bone  phosphatase.  By  analogy 
with  the  effects  of  NaF  and  Na  iodoacetate  on  carbohydrate  metabolism 
in  muscle  and  yeast,  it  would  seem  that  glycogen  breakdown  is  concerned 
in  calcification.  A number  of  workers  ( Roholm ,2)  1937)  have  studied  the 
effect  ofendemic  and  experimental  fluorosis  on  calcification.  Bone  changes 
of  a severe  type  occur,  which  we  have  shown  in  rats  are  not  the  result 
of  any  lack  of  activity  of  the  bone  phosphatase.  Laszt  and  Verzar3) 
(1935)  produced  osteoporosis  in  rats  by  feeding  them  Na  iodoacetate. 
They  consider  all  phosphorylation  processes  to  be  inhibited  by  this  drug 
and  attribute  the  occurrence  of  osteoporosis  in  their  rats  to  the  inhibition 
of  the  formation  of  hexose  phosphoric  acids.  Other  explanations  are,  no 
doubt,  admissible.  The  association  of  glycogen  with  early  bone  and  tooth 
development  was  demonstrated  by  Harris 4)  (1932)  and  in  this  he 
confirmed  and  amplified  the  less  well  known  older  work  of  Creighton5) 
(1896). 

With  these  facts  in  mind,  we  carried  out  the  following  experiments, 
hoping  thereby  to  throw  new  light  on  the  role  of  glycogen  in  calcification 
processes  : 

(a)  an  histological  study  of  the  distribution  of  glycogen  and  the 
progress  of  calcification  in  the  long  bones  and  jaws  of  normal  rats  of 
different  ages  from  four  days  before  birth  ( — 4)  until  fourteen  days 
old  (+14). 

(b)  a quantitative  chemical  study  of  the  glycogen  and  Ca  content 
of  the  long  bones  of  animals  from  the  same  litters  as  those  used  in  (a), 
carried  out  at  intervals  from  1 to  51  days  of  age. 

(c)  a similar  histological  and  chemical  investigation  to  (a)  and  (b) 
on  rats  born  of  mothers  receiving  NaF  (0.05%)  and  subsequently  them- 
selves receiving  NaF. 

The  results  are  briefly  as  follows: 

Bones  ( Histological ) 

(a)  In  foetal  rats,  — 5 to  — 4 days  old,  glycogen  was  found  in  the 
cartilage  cells  of  the  limbs,  chiefly  in  the  region  which  will  later  be  the 
primary  centre  of  ossification. 

(b)  At  — 2 days,  when  the  primary  centre  of  calcification  had  appear- 
ed but  calcification  had  not  commenced,  glycogen  was  present  in  the 
hypertrophic  cartilage  cells  of  this  region  but  not  in  the  epiphysial  cells. 

(c)  At  — 1 day,  calcification  had  begun  in  the  primary  centre  and  a 
small  amount  of  glycogen  was  present  in  the  epiphysial  cells. 


166 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


(d)  At  +2  to  +7  days,  when  calcification  in  the  shaft  was  increasing, 
and  before  the  secondary  centre  of  ossification  had  arisen,  glycogen  w as 
present  in  both  hypertrophic  and  epiphysial  cells. 

(e)  The  glycogen  in  the  epiphysial  cells  increased  from  — 1 day  to 
+ 10  to  12  days,  the  maximum  corresponding  to  the  formation  of  the 
secondary  centre  of  ossification. 

Bones  ( Chemical ) 

The  glycogen  concentration  rose  sharply  to  a relatively  high 
maximum  value  (0.74%)  and  then  declined  to  a low  steady  level  (0.08%). 
In  the  fluoride  rats  the  glycogen  level  was  always  lower  than  in  the 
controls  and  the  maximum  rise  was  only  one  third  of  the  control  level 
and  its  occurrence  was  delayed.  Calcification  was  correspondingly 
delayed  also. 

Teeth  ( Histological ) 

(a)  In  the  very  early  stage  of  the  tooth  germ,  glycogen  was  abundant 
in  all  its  cells  and  particularly  in  the  outer  limits  of  the  cells  of  the 
enamel  cord,  i.  e.  the  cells  which  later  give  rise  to  the  ameloblasts. 

( b ) In  rats  2 and  1 days  before  birth,  glycogen  was  present  in  the 
outer  enamel  epithelium  of  the  enamel  organ  and  to  a less  extent  in  the 
stellate  reticulum. 

(c)  In  teeth  taken  one  day  before  birth,  in  the  pre-enamel  matrix, 
between  the  ameloblasts  and  odontoblasts,  glycogen  was  present,  evenly 
distributed  and  non-granular. 

( d ) After  birth,  glycogen  was  not  present  anywhere  except  in  the 
outer  enamel  epithelium. 

(e)  Parallel  calcification  tests  showed  that  at  the  time  of  the  first 
appearance  of  calcification  (0  to  1 day),  glycogen  was  practically  absent. 

Conclusions:  Glycogen  plays  a part  in  the  calcification  process 
either  by  supplying  a necessary  substrate  or  by  functioning  as  an 
initiator. 

*)  Robison,  Macleod  and  Rosenheim  (1930),  Biochem.  J..  24,  (1927);  Robison  and  Rosenheim  (1934). 
Biochem.  J.,  28,  684.  2)  Roholm  (1937),  “Fluorine  Intoxication"  Nyt  Nordisk  Forlag,  Copenhagen.  3)Laszt 

and  Verzar  (1935),  Pflüg.  Archiv,  f.  ges.  Physiol.,  236,693.  4)  Harris  (1932),  Nature  130,  196.  °)  Creighton  (1896) 
“Microscopic  Researches  on  the  Formative  Property  of  Glycogen",  A.  and  C.  Black,  London. 

Logan,  M.  A.,  Taylor,  H.  L.,  and  Kane,  L.  W.  (Boston).  The  formation 
of  hone  salt. 

We  have  studied  the  steps  involved  in  the  formation  and  solution 
of  the  bone  salt  in  order  to  establish  better  the  concentrations  of  calcium 
and  phosphate  at  which  precipitation  and  solution  of  this  salt  takes  place. 

Our  results  have  led  to  the  conclusion  that  the  first  subcrystalline 
aggregation  in  the  physiological  range  of  pH  is  CaHP04.  This  gains  Ca 
or  loses  phosphate  (depending  on  the  composition  of  the  liquid  phase). 
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to  form  the  crystal  lattice  characteristic  of  the  final  solid.  The  first 
crystal  aggregation  contains  Ca  and  phosphate  in  a ratio  of  3 Ca  to  2 
phosphate,  but  this  solid  possesses  the  capacity  to  remove  ions  of  calcium 
salts  which  are  present  in  solution  in  amounts  approaching  the  solubility 
products.  As  a result,  the  composition  of  the  bone  salt  at  equilibrium 
depends  on  the  composition  of  the  liquid  phase  in  respect  to  Ca,  phos- 
phate, C02,  and  other  absorbable  ions. 

The  conclusions  are  based,  in  part,  on  the  following  experimental 
findings  : 

1.  Precipitates  were  formed  by  adding  the  same  amount  of  calcium 
to  different  amounts  of  phosphate.  The  rate  of  addition  was  the  same  in 
each  case,  and  the  pH  was  kept  constant  at  7.3  by  the  addition  of 
NaOH. 

The  composition  of  the  precipitates  indicated  that  the  greater  part 
of  the  precipitate  corresponded  to  the  formula,  Ca3(P04)2.  as  soon  as  five 
minutes  after  adding  the  reagents  together.  The  precipitates  in  contact 
with  the  solution  from  which  they  were  precipitated,  changed  by  taking 
up  Ca  and  C02  and  losing  phosphate,  so  that  after  long  equilibration, 
they  had  compositions  which  varied,  depending  on  the  composition  of 
the  fluid  from  which  they  were  precipitated. 

2.  Precipitates  formed  from  excess  phosphate  did  not  gain  sufficient 
Ca  from  the  liquid  phase  to  account  for  the  C02  taken  up.  The  Ca  which 
united  with  the  C02  came  from  the  liberation  of  phosphate  from  the 
precipitate. 

When  the  precipitates  were  formed  in  the  absence  of  C02  but  with 
excess  or  equivalent  amounts  of  Ca,  the  change  in  the  precipitates  after 
the  first  five  minutes  consisted  essentially  of  an  uptake  of  Ca(OH)2.  The 
gain  or  loss  of  phosphate  during  this  time  was  insignificant.  It  is  obvious 
that  the  ions  are  not  taken  from  the  solution  in  the  proportion  in  which 
they  occur  in  the  precipitate.  Rather,  the  precipitate  originally  formed 
removed  Ca(OH)2  from  solution. 

3.  Just  as  the  precipitate  changes  by  taking  up  CaC03  during 
equilibration  in  solutions  containing  bicarbonate,  so  the  process  can  be 
reversed  by  solution  of  the  precipitate.  That  is,  CaC03  can  be  removed 
without  dissolving  the  main  crystal  lattice. 

Samples  of  the  glycerine  ash  of  bone  and  artificially  prepared 
carbonate  containing  precipitates  were  partiallv  dissolved  by  the  addi- 
tion of  dilute  acid  at  100°.  The  solution  was  continually  diluted  and  the 
pH  decreased  continuously  to  prevent  reprecipitation  of  the  solids.  The 
artificial  precipitates  were  prepared  from  solutions  containing  excess 
phosphate  so  that  the  CO,  was  removed  from  solution  below  the  solubility 
product  of  CaC03.  50  to  80  per  cent  of  the  C02  was  removed,  with  loss 
of  less  than  5 per  cent  of  the  phosphate  of  the  solids. 
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4.  We  have  previously  pointed  out  that  if  the  bone  salt  forms  by 
more  than  one  step,  the  ion  product  required  to  form  the  precipitate 
would  be  greater  than  at  which  the  precipitate  would  dissolve.  In  other 
words,  the  ion  product  would  decrease  as  the  amount  of  solid  equilibrated 
with  a given  quantity  of  solution  was  increased. 

Previously,  we  have  shown  this  to  be  true  for  bone  and  prepared 
precipitates  in  pure  salt  solutions.  More  recently,  Kane  and  I have 
determined  the  ion  product  [Ca++] 3 X [P04=] 2 for  bone  and  the  glycerine 
ash  of  bone  in  blood  serum  and  ascitic  fluid. 

Varying  amounts  of  hone  were  equilibrated  with  sterile  blood 
plasma  for  7 days  at  38°  C.  The  Ca++  ion  used  in  the  calculations  was 
calculated  by  the  equations  of  McLean  and  Hastings  from  the  total  Ca 
concentration  and  the  protein  content. 

The  results  show  that  the  ion  product  decreased  with  increasing 
amounts  of  bone  and  glycerine  ash  of  bone.  Whereas  in  pure  solutions, 
the  minimum  ion  product  was  obtained  with  150  mg.  per  liter,  with 
bone  the  product  gradually  decreases  up  to  10  mg.  or  more  per  liter. 

Contrary  to  previously  accepted  ideas  on  the  subject,  the  results 
show  that  the  hone  salt  will  not  form  spontaneously  from  the  blood 
plasma.  In  that  sense,  the  blood  plasma  is  not  supersaturated  in  respect 
to  the  bone  salt.  Once  formed,  however,  the  hone  salt  will  not  dissolve 
in  solutions  of  which  the  concentrations  of  calcium  and  phosphate  ions 
are  similar  to  blood  plasma. 

Mittwoch  Vormittag  Auditorium  AM. 

Zunz,  Edgar  et  La  Barre,  Jean  (Bruxelles).  Intervention  des  hormones 

sexuelles  dans  la  régulation  de  la  glycémie. 

Diverses  hormones  sexuelles  accroissent  le  taux  en  sucre  sanguin 
chez  le  Chien  anesthésié  au  chloralose  ou  non  anesthésié.  Cette  hyper- 
glycémie est  plus  accusée  quand  on  introduit  ces  substances  par  voie 
intramusculaire  que  par  voie  intraveineuse.  Elle  se  produit  peu  à peu 
et  atteint  d’ordinaire  son  maximum  5 à 6 heures  après  l’injection  intra- 
musculaire. Les  quantités  les  plus  appropriées  sont,  par  kilogramme  de 
poids  corporel,  0,006  à 0,008  mg.  de  benzoate  d’oestradiol  (soit  300  à 
400  unités  internationales),  0,5  à 1,5  mg.  de  progestérone,  1 à 1,5  mg. 
d’acétate  de  testostérone.  Quand  on  lie  au  préalable  les  veines  surré- 
nales chez  des  chiens  chloralosés,  le  taux  en  sucre  sanguin  s abaisse 
peu  à peu;  la  glycémie  présente  sou  minimum  le  plus  souvent  2 à 3 
heures  après  l’injection  intramusculaire  puis  elle  remonte  graduelle- 
ment. Ces  résultats  semblent  indiquer  que  l’hyperglycémie  est  due  à 
un  accroissement  de  la  décharge  d’adrénaline  dans  le  sang  veineux 
périphérique  et  que  l’hyperglycémie  dépend  d'une  exagération  de  la 
décharge  d’insuline.  L’étude  des  effets  inhibiteurs  du  sang  veineux 
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surrénal  sur  les  mouvements  de  l’intestin  isolé  de  lapin  ne  nous  a toute- 
fois pas  permis  de  mettre  en  évidence  d’augmentation  de  l’adrénalino- 
sécrétion  pendant  les  deux  heures  qui  ont  suivi  l’injection  intramuscu- 
laire d’une  des  hormones  sexuelles  considérées.  D’autre  part,  même 
en  attendant  une  heure  entre  l’injection  et  le  début  de  la  transfusion 
jugulo -jugulaire  on  constate  chez  le  récepteur  une  chute  graduelle  du 
taux  en  sucre  sanguin.  Il  en  résulte  qu’on  ne  peut  pas,  en  utilisant  la 
méthode  de  l’anastomose  pancréatico-jugulaire,  reconnaître  si  l’hypo- 
glycémie, constatée  chez  les  Chiens  à veines  surrénales  liées,  est  due 
à une  exagération  de  l’insulinosécrétion. 

Chez  des  Chiens  chloralosés  auxquels  on  a extirpé  2 à 3 semaines 
auparavant  le  corps  thyroïde  et  les  deux  parathyroïdes  qui  y sont 
incluses,  les  différentes  hormones  sexuelles  examinées  exercent  parfois 
aussi  les  mêmes  effets  que  chez  les  animaux  n'ayant  subi  aucune  inter- 
vention préalable.  Mais  le  plus  souvent  la  glycémie  ne  varie  pas  chez 
les  chiens  thyréoprives  tant  à veines  surrénales  intactes  qu’à  veines 
surrénales  liées.  Le  corps  thyroïde  paraît  donc  intervenir  dans  la  genèse 
tant  de  l’hyperglycémie  que  de  l’hypoglycémie  survenues  sous  l’in- 
fluence de  la  progestérone. 

Mentionnons  encore  que  l’effet  hypoglycémiant  de  l'injection  in- 
tramusculaire de  benzoate  de  dihydrofolliculine  persiste  après  section 
des  vagues  dans  le  thorax  et  ligature  des  veines  surrénales. 

Signalons  aussi  que  les  trois  hormones  sexuelles  envisagées  exercent 
de  la  même  manière  chez  les  mâles  et  chez  les  femelles  leurs  effets 
hyperglycémiants  chez  les  animaux  intacts  et  hypoglycémiants  chez 
les  chiens  à veines  surrénales  liées. 

Les  constatations  effectuées  chez  les  Chiens  thyréoprives  et  d’autres 
arguments  tendent  à attribuer  une  origine  indirecte  au  comportement 
du  taux  en  sucre  sanguin  observé  après  l’injection  d'oestradiol  de  pro- 
gestérone et  de  testostérone.  Ces  hormones  exercent  une  influence  nette 
sur  le  lobe  antérieur  de  l’hypophyse  et  modifient  notamment  l’élabora- 
tion des  principes  actifs  déversés  par  cet  organe  dans  la  circulation. 
Or,  chez  un  chien  décérébré  et  chez  un  chien  hypophysectomisé,  l'in- 
jection intramusculaire  de  benzoate  d’eostradiol  n’a  pas  modifié  le 
taux  en  sucre  sanguin.  Il  se  pourrait  donc  que  les  hormones  sexuelles 
agissent  sur  la  glycémie  par  l’intermédiaire  des  principes  hormonaux 
antéhypophysaire  qui  stimuleraient  à leur  tour  les  incrétions  du  corps 
thyroïde,  des  capsules  surrénales  et  du  pancréas  ainsi  que  nous  l’avons 
établi  antérieurement. 

Mühlbock,  O.  (Amsterdam).  Über  den  Antagonismus  zwischen  den 

Se  xualhormonen. 

Die  Bezeichnung  Antagonismus  zwischen  den  Sexualhormonen 
sollte  allein  dann  gelten,  wenn  die  Wirkung  eines  Sexualhormons  durch 
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ein  anderes  gehemmt  oder  sogar  aufgehoben  wird.  Die  antimaskuline 
bzw.  antifeminine  Wirkung  bei  normalen  Tieren,  bei  denen  die  Pro- 
duktion des  anderen  Sexualhormons  gehemmt  oder  aufgehoben  wird, 
ist  davon  abzutrennen,  da  ihr  Wirkungsmechanismus  über  die  Hypophyse 
verläuft.  Ein  generalisierter  Antagonismus  zwischen  den  „männlichen“ 
und  den  „weiblichen“  Hormonen  besteht  nicht.  Für  jedes  einzelne  Sub- 
strat muss  die  Frage  eines  Antagonismus  gesondert  untersucht  werden. 

Alle  bisher  bekannten  „männlichen“  Hormone  haben  eine  Wachs- 
tumswirkung auf  den  Kamm  von  Kapaunen.  Diese  Wachstumswirkung 
von  Testosteron  und  Androsteron  lässt  sich  durch  „weibliche“  Hormone  — 
oestrogene  Hormone  und  Progesteron  — unterdrücken. 

Diese  antagonistische  Wirkung  von  Progesteron  auf  die  Testo- 
steronwirkung ist  besonders  bemerkenswert,  weil  Testosteron  im  weib- 
lichen Organismus  bis  zu  einem  gewissen  Grade  eine  ähnliche  Wirkung 
wie  Progesteron  haben  kann.  Die  Stärke  der  antagonistischen  Wirk- 
samkeit der  oestrogenen  Hormone  scheint  der  Stärke  der  oestrogenen 
Wirkung  parallel  zu  gehen. 

In  den  Versuchen  mit  gleichzeitiger  Verabreichung  von  oestro- 
genen Hormonen  und  Testosteron  war  aufgefallen,  dass  der  Kamm  der 
Kapaunen  nicht  nur  kein  Wachstum  zeigte,  sondern  sich  sogar  noch 
weiter  zurückhildete.  In  weiteren  Versuchen  liess  sich  zeigen,  dass 
oestrogene  Hormone  in  der  Tat  den  Kamm  eines  Kapaunes  noch  weiter 
verkleinern  können.  Dieser  Befund  ist  ein  einwandfreies  Beispiel  da- 
für, dass  sich  sekundäre  Geschlechtsorgane  bei  Kastraten  unter  dem 
Einfluss  von  Hormonen  noch  weiter  zurückbilden. 

Diese  Rückbildung  lässt  es  wieder  fraglich  erscheinen,  ob  die 
Unterdrückung  der  Testosteronwirkung  auf  den  Kamm  des  Kapaunes 
durch  oestrogene  Hormone  und  durch  Progesteron  ein  unmittelbarer 
Antagonismus  ist.  Möglich  ist,  dass  diese  Hemmungswirkung  der 
oestrogenen  Hormone  über  die  Hypophyse  verläuft. 

Rowlands,  I.  W.  and  Parkes,  A.  S.  (London).  Alteration  in  the 
qualitative  activity  of  gonadotrophic  extracts  by  antisera. 
Gonadotrophic  extracts  from  the  pituitaries  of  different  species  of 
animal  differ  greatly  in  their  qualitative  activity  when  tested  on  the 
immature  rat,  and  even  more  so  when  tested  on  the  hypophysectomised 
animal.  The  differences  are  most  easily  explained  by  the  assumption 
that  at  least  two  gonadotrophic  hormones  occur  in  the  anterior  pitui- 
tary, one  concerned  with  growüh  and  maturation  of  the  follicle  (follicle- 
stimulating  hormone,  F.S.H.),  and  another  with  lutéinisation  (luteinising 
hormone,  L.H.),  and  that  these  two  occur  in  different  proportions  in 
extracts  of  pituitaries  from  different  species.  The  fact  that  such  ex- 
tracts differ  qualitatively  makes  it  likely,  that  the  anti-gonadotrophic 
activity  evoked  in  animals  chronically  injected  with  them  will  also 
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differ  qualitatively,  quite  apart  from  any  immunological  specificity. 
Thus  extracts  containing  mainly  F.S.H.  should  lead  to  the  antiserum 
being  mainly  anti-F.S.H.  in  action,  while  an  extract  with  an  excess  of 
L.H.  should  produce  an  antiserum  mainly  anti-L.H.  in  action.  More- 
over, the  effect  of  combining  any  particular  extract  and  antiserum  should 
depend  on  the  balance  between  the  F.S.H.  and  L.  H.  in  the  extract, 
and  the  anti-F.S.H.  and  anti-L.H.  in  the  anti-serum.  It  should  there- 
fore be  possible,  by  the  use  of  appropriate  extract  and  antiserum,  to 
inhibit  completely  either  the  F.S.H.  or  the  L.H.,  leaving  most  of  the 
other  free,  thereby  altering  the  qualitative  activity  of  the  extract.  Horse 
pituitary  seems  to  contain  much  F.S.H.  and  relatively  little  L.H.,  while 
ox  pituitary  contains  much  L.H.  and  little  F.S.H.  It  might  be  ex- 
pected, therefore,  that  a combination  of  horse  pituitary  extract  with 
antiserum  to  ox  pituitary  extract  would  give  rise  to  a preparation 
with  purely  follicle-stimulating  properties.  This  expectation  has  been 
realised.  Several  batches  of  antiserum  to  ox  pituitary  extract,  raised 
in  rabbits,  have  shown  the  capacity,  in  suitable  doses,  to  inhibit  the 
luteinising  activity  of  horse  pituitary  extract,  leaving  enough  follicle- 
stimulating  activity  to  produce  a weight  increase  in  the  ovaries  onlv 
slightly  less  than  that  given  by  the  horse  pituitary  extract  alone.  Histo- 
logically, the  response  in  the  ovaries  of  the  rats  receiving  the  optimum 
mixture  of  extract  and  antiserum,  was  characterised  by  the  presence 
of  very  numerous  large  follicles  and  the  absence  of  corpora-lutea  or  of 
lutéinisation  of  the  membrana  granulosa.  The  uteri  in  these  animals 
were  greatly  distended  with  fluid,  i.e.  showed  typical  oestrus,  a con- 
dition not  found  in  animals  receiving  extract  alone.  Such  effects  are 
not  produced  by  any  variation  in  the  dosage  of  horse  pituitary  extract 
alone,  and  they  cannot,  therefore,  have  been  due  to  a quantitative 
neutralisation  of  the  extract.  Increase  in  the  amount  of  antiserum 
given  leads  to  complete  inhibition  of  the  extract,  so  it  must  be  supposed 
that  there  is  a small  amount  of  anti-F.S.H.  in  the  antiserum  to  ox 
pituitary.  The  possible  use  of  immunological  precipitation  in  vitro  for 
separating  F.S.H.  and  L.H.  is  being  investigated. 

Tislowitz,  R.  (Amsterdam).  Über  die  Latenzperiode  von  Testosteron 

und  Testosteronpropionat. 

Mittels  der  Colchicinmethode  wurde  am  Samenblasenepithel  infan- 
tiler kastrierter  Mäuse  der  Mitoseindex  (d.  h.  das  Verhältnis  der  in 
Teilung  begriffenen  zu  den  ruhenden  Epithelzellen)  bestimmt  vor  und 
nach  Behandlung  mit  Testosteron  bzw.  Testosteronpropionat.  Auf 
diese  Weise  wurde  die  Latenzperiode,  welche  von  der  Injektion  des 
betreffenden  Stoffes  bis  zum  Sichtbarwerden  der  ersten  Mitosen  reicht, 
für  Testosteron  und  Testosteronpropionat  ermittelt:  sie  beträgt  durch- 
schnittlich 30  Stunden. 
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Ivy,  A.  C.  (Chicago).  The  experimental  production  of  intersexuality  in 
the  rat. 

Large  amounts  of  androgenic  substance  have  been  administered  to 
pregnant  rats.  The  genetic  female  offspring  have  been  permanently 
masculinized.  The  degree  of  masculinization  seems  to  depend  on  the 
amount  given  and  also  on  the  period  of  pregnancy  when  treatment  is 
administered.  One  hundred  and  fifty  very  definitely  intersexed  rats  have 
now  been  produced  and  examined  (Science,  September,  1937). 

Well  affected  animals  have  a penis,  Cowper  s glands  and  the  various 
prostatic  lobes.  The  lower  vagina  is  absent.  In  some  animals  the  dilated 
upper  vagina  ends  blindly.  In  others  it  empties  into  the  urethra  by 
bilateral  ostia  medial  to  the  wolffian  ducts.  Animals  have  been  produced 
with  head  and  tail  of  the  epididymis  connected  by  efferent  tubules  to 
the  rete  of  the  gonad  and  continuous  with  the  vas  deferens  which 
parallels  the  uterus  and  empties  into  the  urethra.  Evidences  of  mullerian 
duct  inhibition  have  been  slight. 

The  gonads  in  well  affected  animals  are  also  masculinized.  They  are 
very  small  with  a thick  tunica  albuginea  and  no  corpora  lutea.  The 
rete  is  extensive  and  medullary  tubules  extending  into  the  stroma  of  the 
gonad  have  been  found. 

Loeser,  Arnold  (Freiburg  i.  Br.).  Wechselbeziehungen  zwischen  Uterus 
und  Ovarium  (nach  gemeinsamen  Versuchen  mit  P.  Grumbrecht). 
Im  Verlauf  unserer  Untersuchungen  über  die  Wechselbeziehungen 
zwischen  Ovarium  und  Uterus  haben  wir  bei  Versuchen  an  Nagetieren 
(Ratte,  Maus)  nachweisen  können,  dass  Ovarium,  Tube  und  Uterus 
entsprechend  ihrer  anatomischen  Kontinuität  auch  funktionell  eine 
Einheit  bilden.  Wird  diese  Einheit  durch  irgendeinen  Eingriff  gestört 
bzw.  der  Zusammenhang  dieser  Organe  untereinander  unterbrochen, 
dann  treten  trotz  erhaltener  Ovarialtätigkeit  Ausfallserscheinungen  auf. 
Sie  sind  gekennzeichnet  durch  Veränderungen  der  Hypophvse,  der 
Schilddrüse  und  Unregelmässigkeiten  im  Zyklus.  Die  Folgen  dieser 
Veränderungen  für  das  Ovarium  und  der  Weg  der  gegenseitigen  Beein- 
flussung werden  besprochen. 

van  Dyke,  H.  B.  and  Chen,  Graham  (Peiping).  The  concentration 
of  lipoids  in  the  genital  tract  of  the  monkey  (Macaea  mulatta)  at 
different  stages  of  the  menstrual  cycle. 

By  means  of  micro-methods  devised  by  Van  Slyke  and  his  associates, 
total  lipoid,  neutral  fat,  cholesterol  (free  and  ester),  and  phosphatide 
were  determined  in  the  following  tissues:  mucous  membrane  of  the 
corpus  uteri,  cervix  uteri,  and  vagina;  musculature  of  the  corpus  uteri 
and  cervix  uteri.  The  concentration  of  the  various  lipoids  was  determined 
not  only  at  different  stages  of  the  menstrual  cycle  (proliferative,  secretory. 
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and  menstrual  stages)  of  normal  animals,  but  also  after  the  injection 
of  oestradiol  benzoate  or  oestradiol  benzoate  and  progesterone  into 
ovariectomized  monkeys.  The  data,  including  histological  controls,  will 
be  presented  by  means  of  lantern  slides. 

Bowman,  D.  E.  and  Myers,  V.  C.  (Cleveland,  Ohio).  Employment 

of  a reducing  substance  in  pregnancy  urine  for  the  determination  of 

pregnancy. 

Previous  reports1)  have  associated  a reducing  factor  with  the  gonado- 
tropic hormones  which  occur  in  pregnancy  urine.  This  study  has  been 
continued  by  employing  electrometric  titration  as  a means  of  deter- 
mining the  effectiveness  of  various  methods  of  separating  this  factor 
from  other  urinary  reducing  materials.  In  this  manner  it  has  been 
found  that  by  fractional  precipation  with  acetone  at  carefully  controlled 
hydrogen  ion  concentrations  it  is  possible  to  obtain  a reducing  sub- 
stance apparently  free  from  interference  which  may  be  titrated  with 
iodine  at  38°  C.  This  factor  is  heat  labile  and  will  reduce  oxidation- 
reduction  indicators  but  will  not  reduce  Benedict’’ s solution.  It  gives 
a positive  nitroprusside  reaction  and  its  reducing  power  is  destroyed  by 
iodoacetic  acid. 

Seventy-eight  specimens  of  pregnancy  urine  which  were  investi- 
gated by  a standard  procedure  yielded  an  average  titration  value  of 
16.1  cc.  of  0.0005  normal  iodine  with  a minimum  titer  of  10  cc.  with 
the  exception  of  two  specimens  which  required  8 cc.  of  iodine.  Seventy- 
seven  specimens  from  non-pregnant  females  treated  in  the  same  manner 
had  an  average  titer  of  2.33  cc.  and  a maximum  of  5 cc.  with  the  ex- 
ception of  one  case  which  required  13  cc.  of  iodine.  Seventy  male  spe- 
cimens gave  an  average  titration  of  2.69  cc.  with  a maximum  of  5 cc. 
of  iodine. 

An  aqueous  solution  of  this  reducing  factor  invariably  gives  a 
positive  Aschheim-Zondek  response  if  the  concentration  of  this  material 
corresponds  to  at  least  the  minimum  iodine  titration  value  observed  in 
pregnancy  urine  specimens.  Further  agreement  between  the  chemical 
and  biological  findings  is  observed  in  the  parallel  inhibition  of  a positive 
result  in  each  by  previously  subjecting  a solution  of  the  reducing  factor 
to  heat  or  iodoacetic  acid.  In  addition,  by  concentrating  this  material 
found  in  non-pregnancy  urine  until  an  iodine  titration  value  typical 
of  pregnancy  is  obtained,  it  has  been  found  that  the  Aschheim-Zondek 
response  also  becomes  positive. 

This  factor  is  found  in  large  amounts  in  placental  tissue.  Some 
progress  has  been  made  toward  obtaining  this  reducing  substance  in 
pure  form. 

*)  Bowman,  D.  E.,  Visscher,  J.  Paul,  and  Mull,  J.  W.,  Proc.  Soc.  Exper.  Biol,  and  Med.,  32,  522 — 542 
(1934).  J.  Biol.  Chem.,  109,  xi  (1935). 
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Moricard,  R.  et  Gothie,  S.  (Paris).  Des  relations  logarithmiques  unis- 
sant le  développement  ovarien  et  l’action  d’un  extrait  de  sérum  de 
jument  gravide  (mitosine  sérique)  actif  au  millième  de  milligramme. 

L’injection  de  sérum  de  jument  gravide  provoque  chez  la  Souris 
impubère  de  18  à 20  jours  des  effets  massifs  et  purs  de  développement 
folliculaire  avec  apparition  secondaire  des  phénomènes  de  l’oestrus. 

La  substance  active  est  précipitable  par  l’alcool,  elle  est  soluble 
dans  l’eau.  Nous  avons  pu  disposer  d’extraits  purifiés  qui,  injectés  à 
la  dose  de  un  millième  de  milligramme  en  solution  aqueuse,  provoquent 
en  120  heures  chez  la  Souris  une  excitation  de  la  fonction  ovarienne 
qui  est  suivie  de  l’ouverture  du  vagin  dans  50%  des  cas  et  d’une  sécré- 
tion utérine  qui  est  très  marquée  aux  doses  de  1 à 10  y.  Pour  les  doses 
de  10  à 50  millièmes  de  milligramme,  il  y a un  effet  massif  et  pur  de 
développement  folliculaire,  l’ovaire  peut  arriver  à peser  de  10  à 15 
milligrammes.  La  courbe  de  l’accroissement  pondéral  de  l’ovaire,  en 
fonction  du  logarithme  du  poids  d’hormone  injectée  (0,50  à 200  y), 
présente  successivement  3 segments  de  droites  de  pentes  différentes, 
ce  qui  montre  l’existence  de  phénomènes  de  croissance  différents  mais 
obéissants  à des  lois  exponantielles.  Ces  résultats  ne  peuvent  être  ob- 
tenus que  si  on  opère  sur  des  animaux  d’âge  rigoureusement  déterminé. 

Nous  avons  spécialement  analysé  quelles  étaient  les  variations  de 
réponse  de  l’ovaire  de  Rat  en  fonction  de  l’âge  des  animaux.  L’ovaire 
de  Rat  ne  répond  pas  à l’action  de  la  mitosine  sérique  de  la  naissance 
au  12ème  jour.  A partir  du  13ème  jour  l’existence  d’une  réceptivité 
ovarienne  est  démontrée  par  les  effets  d’excito-sécrétion  de  la  folli- 
culine dont  la  présence  est  mise  en  évidence  par  l’ouverture  du  vagin. 

Au  12ème  jour  il  faut  100  y pour  obtenir  l’ouverture  du  vagin. 
Au  15ème  jour  il  faut  10  y.  Au  delà  de  19  jours,  2 y sont  suffisants  et 
il  y a même  kératinisation  vaginale. 

A doses  égales,  la  variation  du  poids  de  l’ovaire  est  fonction  de 
l’âge  des  animaux;  on  a un  maximum  de  réponse  entre  le  20ème  et  le 
25ème  jour. 

On  peut  remarquer  que  du  15ème  au  25ème  jour  les  follicules 
présentent  une  réceptivité  analogue  et  se  développent  également.  On 
peut  obtenir  des  effets  purs  de  développement  folliculaire.  A partir 
du  30ème  jour,  dans  chaque  ovaire,  4 à 5 follicules  ont  une  réceptivité 
beaucoup  plus  accentuée  vis-à-vis  de  la  mitosine,  ce  qui  est  reconnu 
par  la  maturation  de  l’ovule  et  la  formation  de  corps  jaunes. 

En  résumé,  dans  certaines  conditions  expérimentales  (Souris  im- 
pubère de  18  à 20  jours)  l’action  de  la  mitosine  sérique  déclenche  des 
effets  purs  et  massifs  de  développement  folliculaire  avec  présence 
d’ovocyte  au  stade  dictyé.  Entre  certaines  limites  d’âge,  de  dose  et  de 
durée  du  traitement,  la  relation  qui  unit  le  poids  d’hormone  injecté 
et  le  poids  de  l’ovaire  développé  est  une  fonction  exponentielle. 
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Zotterman,  Y.  (Stockholm).  The  peripheral  nervous  mechanism  of 
touch  and  pain. 

The  electric  response  of  a cutaneous  nerve  of  cat,  when  the  hairs 
are  stroked,  consists  of  axon  potentials  of  relative  spike  heights  varying 
from  1 to  20  or  more.  The  smallest  recorded  potentials  often  form  an 
afterdischarge  which  gradually  passes  oft  in  a few  seconds.  When 
stroking  very  lightly  over  the  skin  with  a piece  of  cotton-wool  the 
largest  axon  potentials  (relative  heights  10 — 20)  do  not  appear  which 
shows  that  they  derive  from  fibres,  the  endorgans  of  which  have  a 
higher  threshold.  The  area  of  the  skin  supplied  by  the  fibres  giving 
the  smaller  spike  heights  (relative  size  1 — 5)  is  much  larger  than  the 
area  from  which  the  large  axon  potentials  can  be  elicited. 

Noxious  stimuli  to  the  skin  (burning,  pinching,  acids  etc.)  set  up 
axon  potentials  of  preferably  the  smallest  spike  heights. 

The  rate  of  conduction  of  the  various  axon  potentials  has  been 
measured  by  means  of  two  amplifying  sets  and  a double  cathode  ray 
oscillograph.  The  results  are  discussed  in  relation  to  the  sensations 
elicited  from  the  skin. 

Hartline,  H.  K.  (Philadelphia).  Retinal  convergence  and  spatial  summa- 
tion in  the  excitation  of  single  optic  nerve  fibers. 

A small  bundle  of  optic  nerve  fibers  from  the  retina  of  an  excised, 
cold-blooded  vertebrate  eye  may  be  dissected  until  its  action  potentials 
show  activity  in  only  a single  fiber1).  The  region  of  the  retina  which 
must  then  receive  illumination  in  order  to  produce  responses  in  this 
particular  fiber  (termed  the  receptive  field  of  the  fiber)  may  be  mapped 
by  means  of  a small  spot  of  light,  the  position  of  which  can  be  accurately 
controlled. 

The  receptive  field  of  an  optic  nerve  fiber  is  usually  % to  y2  mm. 
in  diameter,  when  threshold  intensities  of  the  exploring  spot  are  em- 
ployed. At  higher  intensities  it  is  larger,  although  the  strongest  re- 
sponses are  always  obtained  from  the  more  sensitive  central  region. 
Movement  of  a spot  of  light,  or  of  the  shadow  of  a fine  wire  on  the 
uniformly  illuminated  retina,  will  produce  responses  in  an  optic  nerve 
fiber  if  the  moving  spot  or  shadow  falls  anywhere  within  its  receptive 
field.  These  experiments  demonstrate  that  there  is  true  physiological 
convei'gence  of  excitation  from  many  sense  cells  upon  a single  ganglion 
cell  in  the  vertebrate  retina. 

That  there  is  also  summation  within  this  region  of  convergence  is 
shown  by  comparing  the  response  to  illumination  of  an  area  within  the 
respective  field  of  a fiber  with  the  response  to  illumination  of  any  sub- 
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division  of  this  area.  Any  jiart  of  the  area,  when  illuminated  alone, 
has  a higher  threshold  and  gives  a weaker  response  than  the  total  area. 

In  a fiber  which  gives  only  ‘ off’  responses,  the  discharge  of  impulses 
is  abruptly  suppressed  by  re-illumination.  In  such  fibres  the  ‘off’ 
response  due  to  a spot  of  light  can  likewise  be  abruptly  suppressed  by 
illumination  of  an  adjacent  spot  within  the  receptive  field  of  the  fiber. 
Thus  there  is  convergence  of  inhibitory  as  well  as  of  excitatory  influences 
upon  the  ganglion  cell.  By  testing  the  ‘off’  response  to  a spot  of  fight 
at  various  times  during  the  exposure  of  an  adjacent  spot,  the  time 
course  of  the  inhibitory  effects  from  the  latter  may  be  followed.  The 
4 off’  response  to  a spot  of  light  may  be  delayed  without  being  diminished 
by  the  brief  exposure  of  an  adjacent  spot,  itself  insufficient  to  produce 
a strong  ‘off’  response.  This  suggests  that  the  site  of  origin  of  the  ‘off’ 
response  is  in  the  ganglionic  layers  of  the  retina,  at  or  central  to  the 
point  of  convergence. 

x)  Hartline,  1938,  Am.  Journ.  Physiol.,  121,  400. 

Chase,  Aurin  M.  (New  York).  Photosensitive  pigments  from  the  frog’s 

retina. 

Extracts  of  the  frog’s  retina  show  the  presence  of  another  light 
sensitive  pigment  (or  pigments)  in  addition  to  visual  purple.  This 
pigment  can  be  demonstrated  in  extractions  made  with  very  dim  red 
fight  by  illuminating  with  wavelengths  longer  than  680  m^,  which 
leaves  visual  purple  practically  unaffected.  The  pigment  bleached  under 
such  conditions  has  an  optical  density  about  one  one-hundredth  that 
of  the  visual  purple  in  the  extraction.  This  concentration  ratio  is  of 
the  same  order  of  magnitude  as  the  ratio  of  the  rod  and  cone  thresholds 
in  man  and  in  the  frog,  and  suggests  that  this  pigment  may  come  from 
the  frog’s  cones. 

The  absorption  spectrum  has  a maximum  further  toward  the  red 
than  that  of  visual  purple  and  this,  combined  with  the  low  concentra- 
tion relative  to  visual  purple  and  the  high  sensitivity  to  fight,  streng- 
thens the  probability  that  the  substance  is  a cone  pigment.  Because  of 
its  great  sensitivity  its  absorption  spectrum  has  not  been  established 
with  certainty  and  more  than  one  photosensitive  pigment  may  be 
present.  On  the  basis  of  human  color  vision  theory  three  light  sensitive 
substances  might  be  expected  from  the  cones  of  animals  whose  retinas 
are  similar  to  that  of  man. 

When  an  alkaline  extraction  is  illuminated  with  extreme  red  fight 
and  the  density  change  is  recorded  at  several  wavelengths  the  data  in- 
dicate that  at  the  shorter  wavelengths  more  than  one  substance  con- 
tributes to  the  process  measured.  At  the  longer  wavelengths,  however, 
the  density  change  during  the  illumination  conforms  to  the  kinetics 
of  a first  order  reaction. 
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Rosemann,  Hans-Ulrich  (Marburg).  Die  Nikotinwirkung  auf  das 

Aktionspotential  der  Netzhaut.  (Nach  gemeinsamen  Versuchen  mit 

W.  Himmelmann.) 

Das  Aktionspotential  der  überlebenden  Froschnetzhaut  kann  durch 
Anwendung  stark  verdünnter  Nikotinlösungen  bereits  erheblich  beein- 
flusst werden.  Für  diesen  Nachweis  werden  die  Spannungsschwankungen 
bei  Belichtung  des  eröffneten  Auges  über  einen  Gleichstromverstärker 
mit  dem  Kathodenstrahl-Oszillographen  verzeichnet  und  die  Wirkung 
geringer  Nikotinmengen  auf  den  Kurvenverlauf  qualitativ  ausgewertet. 

Die  Gipfelhöhe  der  positiven  Belichtungsschwankung  erfährt  unter 
dem  Einfluss  einer  Lösung  mit  einem  Gehalt  von  0,1%  Nikotin  zunächst 
eine  deutliche  Minderung,  sie  erreicht  aber  nach  einigen  Minuten  den 
ursprünglichen  Wert  wieder.  Bei  Anwendung  wenig  verdünnter  Nikotin- 
lösungen (z.  B.  1:100)  wird  dagegen  der  Rückgang  der  positiven  Be- 
lichtungsschwankung  nicht  mehr  überwunden.  Das  anschliessende  Kur- 
vental vor  der  sekundären  Erhebung  verschwändet  mit  fortschreitender 
Nikotinwirkung,  so  dass  das  Aktionspotential  schliesslich  wie  beim  nor- 
malen Cephalopoden-Auge  mit  einem  rechteckigen  Kurvenzug  beginnt. 
Der  Verlauf  der  positiven  Verdunklungsschw  ankung  lässt  sich  erst  durch 
Zusatz  grösserer  Nikotingaben  hemmen,  während  er  in  Gegenwart  von 
0,1%  Verdünnungen,  die  auf  den  Anfangsteil  des  Belichtungspotentiales 
bereits  deuthch  einwirken,  unbeeinflusst  bleibt.  Am  Verhalten  der  nega- 
tiven Eintrittsschwankung  und  an  der  Ausbildung  der  sekundären  Er- 
hebung ist  dagegen  keine  Wirksamkeit  der  angewandten  Nikotinlösun- 
gen zu  erkennen.  Die  beobachteten  Änderungen  im  Kurvenverlauf  sind 
irreversibel,  sie  entwickeln  sich  unabhängig  vom  Adaptationszustand  des 
Auges. 

Der  Ansatzpunkt  der  Nikotinwirkung  auf  die  Netzhaut  kann  vor- 
läufig nicht  geklärt  werden,  und  es  lassen  sich  keine  Beziehungen  zu  den 
3 Grundprozessen  im  Stoflwechselgeschehen  im  Sinne  von  Granit  nach- 
wreisen.  Der  Erfolg  der  Nikotinbehandlung  ist  nicht  auf  die  Beeinflussung 
nur  eines  Teilvorganges  zurückzuführen. 

Bigwood,  E.  J.,  Danis,  M.,  Jacquemyns,  G.,  et  Sano,  Mlle  (Bruxelles). 

L’héméralopie  latente  et  ses  rapports  avec  la  richesse  du  régime 

alimentaire  en  vitamine  A. 

Nous  avons  utilisé  l’adaptomètre  de  Birch- Hirschfeld-Zeiss  pour 
identifier  d’une  façon  précoce  une  précarence  en  vitamine  A par  la 
recherche  de  l’héméralopie  lente.  Il  nous  est  apparu  que  cette  méthode 
préconisée  depuis  quelques  années,  permet  de  distinguer  facilement  une 
bonne  adaptation  de  l’acuité  visuelle  à l'obscurité,  d’une  adaptation 
nettement  défectueuse  (dysadaptation)  ; mais  il  existe  chez  de  nombreux 
sujets  une  adaptation  intermédiaire  difficile  à interpréter. 
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Nos  observations  se  divisent  en  4 catégories: 

1°  Un  groupe  de  jeunes  adultes,  dont  ralimentation  est  peu 
abondante  en  vitamine  et  prévitamines  A,  est  examiné  à la  fin  de  la 
saison  d’hiver.  L’épreuve  oculaire  donne  des  résultats  très  différents. 
Une  surcharge  du  régime  en  vitamine  A sous  la  forme  d’un  concentrât 
à raison  de  6500  à 12(100  unités  internationales  par  jour  pendant  six 
semaines  améliore  nettement  les  sujets  dont  l’adaptation  est  peu 
satisfaisante;  elle  n’influence  pas  la  réponse  au  test  quand  celle-ci  est 
déjà  bonne  avant  la  surcharge  et  elle  n’a  qu’une  influence  légère  et 
discutable  sur  les  cas  intermédiaires. 

Ces  essais  nous  ont  conduit  à classer  les  résultats  des  examens 
oculaires  en  3 catégories:  adaptation  bonne,  douteuse  ou  défectueuse. 

2°  Un  groupe  de  jeunes  adultes  mieux  nourris  furent  examinés 
cinq  ou  six  fois  à la  fin  d’une  saison  d’hiver.  Leur  adaptation  était  bonne. 
Tous  les  examens  étaient  concordants  sans  exception  chez  la  majorité 
d’entr’eux.  Parfois,  l’examen  se  révélait  satisfaisant  en  général  et  douteux 
à certaines  occasions.  Chez  un  seul  sujet  la  réponse  au  test  fut  alter- 
nativement bonne  et  peu  satisfaisante  sans  que  les  écarts  ne  soient 
cependant  très  prononcés.  Le  test  est  donc  habituellement  fidèle  mais 
il  y a des  exceptions  plutôt  rares  et  dans  ce  cas  il  est  difficile  de  savoir 
s’il  faut  incriminer  un  manque  d’attention  ou  une  adaptation  réelle- 
ment variable. 

3°,  Une  centaine  d’écoliers  de  la  Ville  de  Bruxelles  furent  examinés 
à la  fin  de  la  saison  d’hiver.  Comme  d’habitude  il  s’agissait  de  sujets 
emmétropes,  ou  s’ils  étaient  amétropes,  leur  réfraction  était  préalable- 
ment corrigée.  Près  de  40%  d’entr’eux  avaient  une  bonne  adaptation; 
à peu  près  la  même  proportion  dénotaient  une  dysadaptation  et  un 
quart  environ  étaient  douteux. 

4°  Une  enquête  alimentaire  familiale  détaillée  d une  durée  d un 
mois  a été  faite  chez  22  d’entr’eux  à la  même  époque  que  celle  de  l’examen 
oculaire.  En  voici  les  résultats:  2000  à 4100  calories  nettes  (en  moyenne 
2800)  par  jour  et  par  coefficient  unitaire  correspondant  à 1 homme  adulte 
moyen  au  travail  modéré.  Vitamine  et  prévitamines  A:  500  à 5200 
unités  internationales  par  jour  et  par  tête,  suivant  les  ménages  (moyenne 
2300).  La  fraction  d’origine  animale  a varié  de  10  à 90%.  — 5 itamine  C: 
200  à 1200  unités  internationales  par  jour  et  par  tête  (en  moyenne  600) 
(soit  10  à 60  mgr.,  en  moyenne  30). 

Il  y a dysadaptation  quand  le  chiffre  de  vitamine  et  prévitamines 
est  inférieur  à 1300  unités  par  tête  et  par  jour  dans  la  famille.  L adapta- 
tion est  normale  quand  l’apport  est  supérieur  à 4000  unités.  Entre  ces 
deux  valeurs,  le  résultat  du  test  oculaire  est  tantôt  normal,  tantôt 
douteux,  tantôt  défectueux.  Il  peut  y avoir  dysadaptation  avec  3400 
unités  par  tête  et  d'autre  part  une  adaptation  normale  quand  1 apport 
n’est  que  de  1300  unités  par  tête.  Lin  pourcentage  élevé  de  vitamine  A 
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de  provenance  animale  ne  paraît  pas  être  spécialement  avantageux. 
Cette  marge  étendue  de  1300  à 4000  unités  pour  laquelle  on  peut  observer 
une  bonne  ou  une  mauvaise  adaptation  pourra  peut-être  être  rendue 
plus  étroite  en  multipliant  les  examens  oculaires,  cbez  le  même  sujet 
et  en  procédant  à des  enquêtes  alimentaires  individuelles  au  lieu  de 
familiales.  Il  nous  paraît  néanmoins  probable  que  les  besoins  individuels 
en  vitamine  A sont  variables.  Des  enfants  d’un  même  ménage  peuvent 
d’ailleurs  répondre  au  test  oculaire  de  façons  parfois  divergentes. 

Nous  concluons,  provisoirement , qu’une  ration  alimentaire  appor- 
tant en  moyenne  au  moins  4000  unités  internationales  de  vitamine  et 
prévitamines  A par  tête  et  par  jour  dans  un  ménage  de  composition 
bétérogène,  est  nécessaire  pour  couvrir  à coup  sûr  les  besoins  de  l’or- 
ganisme, le  test  oculaire  étant  adopté  comme  critère  de  l’état  physiolo- 
gique. 

Booher,  Lela  E.,  Callison,  Elizabeth  C.  and  Hewston,  Elizabeth 

(Washington,  D.  C.).  An  experimental  method  for  measuring 
vitamin  A storage  and  requirements  for  optimal  dark  adaptation 
of  adults. 

Four  adult  human  subjects  (two  male  and  two  female)  varying  in 
weight  from  55  to  70  kilograms  and  varying  in  age  from  21  to  40  years 
have  been  used  as  experimental  subjects  for  the  determination  of  the 
vitamin  A and/or  carotene  requirements  for  the  support  of  maximal 
dark  adaptation  in  adults  and  for  estimation  of  the  relative  body  storage 
of  vitamin  A in  well-nourished  adults. 

These  subjects  have  subsisted  for  the  entire  duration  of  the  ex- 
periment on  weighed  diets  entirely  adequate  in  all  known  dietary  essen- 
tials except  for  vitamin  A,  which  was  varied  at  will  and  by  accurately 
known  quantities.  On  the  basis  of  a 60-kilogram  subject  this  diet  furnished 
daily  about  2200  calories  and  the  following  quantities  of  the  more  im- 
portant food  essentials:  protein,  79  g;  fat,  58  g;  calcium,  1.2  g;  phos- 
phorus, 1.3  g;  iron,  0.028  g;  vitamin  A,  50  International  Units;  vita- 
min Bj,  600  International  Units;  vitamin  C,  1700  International  Units; 
and  riboflavin,  2500  micrograms  per  day.  Vitamin  D was  supplied  by 
irradiation  with  ultraviolet  rays  or  by  administration  of  irradiated 
ergosterol. 

The  subjects  were  able  to  maintain  their  respective  maxima  of  dark 
adaptation  for  14,  27,  27,  and  70  days,  respectively,  after  their  normal 
diets  were  replaced  by  the  experimental  diet  carrying  only  50  Interna- 
tional Units  of  vitamin  A but  adequate  in  all  other  known  food  essen- 
tials. The  dark  adaptation  tests  were  made  with  the  visual  adaptometer 
(designed  by  A.  Rudolph , New  York  City,  in  accordance  with  the 
principles  outlined  by  Professor  Selig  Hecht  of  Columbia  University,  New 
York  City). 
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Upon  supplementing  the  experimental  diet  with  35  to  50  Interna- 
tional Units  of  vitamin  A per  kilogram  of  body  weight  per  day,  either 
in  the  form  of  crystalline  carotene  or  a high  potency  cod  liver  oil,  the 
subjects’  dark  adaptation  gradually  improved  but  was  not  fully  normal 
at  all  times  until  about  4 or  5 weeks  had  elapsed.  During  this  interval 
there  was  gradual,  steady  improvement  in  dark  adaptation.  The  marked 
transitory  improvements  which  followed  a few  hours  after  administra- 
tion of  vitamin  A in  the  early  stages  of  the  recovery  became  less  pro- 
nounced as  the  sustained  improvement  approached  normal.  Apparently 
some  vitamin  A reserves  in  the  body  are  essential  to  the  maintenance 
of  normal  dark  adaptation. 

All  of  the  experimental  subjects  maintained  their  customary  body 
weights  and  normal  degrees  of  health  throughout  the  periods  of  low 
vitamin  A intake  and  subsequent  periods  of  adequate  vitamin  A intake. 

The  total  vitamin  A intake  required  to  maintain  a storage  sufficient 
to  support  maximum  dark  adaptation  in  a 60-kilogram  adult  receiving 
a diet  adequate  in  all  other  known  respects  is,  therefore,  on  the  order  of 
2100  to  3000  International  Units  per  day. 

On  the  basis  of  body  weight  the  requirements  for  vitamin  A in  the 
adult  human  are  very  similar  to  the  requirements  estimated  for  cattle, 
sheep,  and  swine1). 

*)  Guilbert  H.  R.,  Miller,  R.  F.,  and  Hughes,  E.  R.,  Jour.  Nutrition  13,  543  (1937). 

Pratt,  C.  L.  G.  (Oxford,  England).  Reflexes  arising  from  the  urinary 

bladder. 

The  urinary  bladder  of  the  cat  under  chloralose  or  urethane  anaes- 
thesia, or  of  the  decerebrate  cat,  shows  regular  rhythmic  contractions 
when  subjected  to  a constant  hydrostatic  pressure.  They  may  be  de- 
monstrated by  tying  the  urethra  and  inserting  through  the  apex  of  the 
bladder  a glass  cannula  which  can  be  connected  as  desired  by  a two- 
way  tap,  either  to  a suitable  reservoir  containing  Ringer’s  solution  and 
so  to  a volume-recorder,  or  to  a recording  mercury  manometer  of 
narrow  bore.  If  these  fluctuations  of  volume  are  suddenly  prevented  so 
that  the  internal  pressure  alone  can  alter,  then  the  bladder  responds 
either  by  becoming  quiescent  at  approximately"  zero  pressure,  or  by" 
executing  a more  or  less  prolonged  contraction  during  which  the  pressure 
may  rise  to  as  much  as  100  mm.  Hg.,  followed  by"  a complete,  prolonged 
relaxation,  or  by  a series  of  such  contractions,  relaxing  to  about  zero 
pressure  in  the  intervals  between  them.  These  isometric  contractions 
are  reflex  in  nature  and  may  be  abolished  hv  section  of  the  nervi  eri- 
gentes.  They  are  not  interfered  with  by"  cutting  the  hypogastric  nerves. 
A detailed  analvsis  of  these  responses  will  be  published  elsewhere  by 
J.  Mellanby  in  collaboration  with  the  present  author. 

In  addition  to  this  reflex  action  upon  the  bladder  itself,  sudden 
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transition  from  constant  pressure  conditions  to  constant  volume  con- 
ditions produces  reflex  effects  upon  the  arterial  blood-pressure,  upon 
the  respiratory  movements  and,  under  favourable  conditions,  upon 
the  muscles  of  the  trunk  and  limbs. 

The  effect  upon  the  blood-pressure  is  most  easily  demonstrated 
after  section  of  the  vagi  and  denervation  of  the  carotid  sinuses.  When 
this  has  been  done,  a spontaneous  rise  of  pressure  in  the  bladder  may 
lead  to  a rise  of  arterial  blood-pressure  of  as  much  as  30  mm.  Hg.  The 
blood-pressure  is  not  influenced  until  the  intravesical  pressure  has  been 
maintained  at  20  mm.  Hg.,  or  more  for  about  20  seconds.  If  the  dura- 
tion of  the  isometric  contraction  is  less  than  this,  or  the  pressure  does 
not  rise  above  20  mm.  Hg.,  no  effect  on  the  arterial  blood-pressure  may 
be  expected.  Apart  from  this  delay,  the  rise  of  blood-pressure  is  main- 
tained as  long  as  the  pressure  in  the  bladder  remains  above  about 
20  mm.  Hg. 

Respiration  is  influenced  in  two  ways.  Firstly,  as  the  intravesical 
pressure  rises  the  dome  of  the  diaphragm  descends,  again  with  a time- 
lag  of  about  20  seconds,  and  the  average  volume  of  the  chest  increases. 
Secondly,  if  the  pressure  in  the  bladder  is  sufficiently  great  (about 
50  mm.  Hg.)  the  amplitude  of  the  respiratory  movements  decreases,  so 
that  the  chest  tends  to  remain  in  the  attitude  of  deep  inspiration  until 
the  bladder  begins  to  relax. 

Reflex  excitation  of  the  limb  muscles  is  only  seen  when  the  in- 
travesical pressure  reaches  the  comparatively  high  level  of  about 
65  mm.  Hg.  It  is  most  constantly  seen  in  the  decerebrate  preparation. 
It  does  not  appear  under  deep  anaesthesia,  but  can  sometimes  be  elicited 
under  very  light  chloralose  anaesthesia.  All  the  limbs  are  involved, 
together  with  the  abdominal  muscles.  The  resulting  rise  of  intra- 
abdominal pressure  momentarily  raises  the  intra-vesical  pressure,  and 
the  brief  convulsive  movement  of  the  animal  is  recorded  as  a twitch- 
like distortion  of  the  manometric  record.  If  the  raised  intravesical 
pressure  is  maintained  for  as  long  as  a minute,  several  such  generalised 
twitches  may  occur. 

These  cardio-vascular,  respiratory  and  somatic  reflexes  may  still 
be  elicited  after  section  of  the  hypogastric  nerves,  but  not  when  the 
nervi  erigentes  have  been  cut.  They  are  called  forth,  as  described,  by 
a rise  of  intravesical  pressure  which  is  itself  a reflex  response.  They 
can  also  he  demonstrated  by  increasing  the  pressure  in  the  bladder 
mechanically,  by  raising  the  level  of  the  fluid  in  the  reservoir.  When 
this  is  done,  the  reflex  responses  are  much  greater  then  when  the  pressure 
rises  spontaneously,  probably  because  the  spontaneous  rise  occurs  under 
isometric  conditions,  whereas  a passive  rise  of  pressure  is  always  ac- 
companied by  considerable  dilatation  of  the  bladder,  i.e.  by  elongation 
of  muscle  fibres. 
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Donnerstag  Vormittag  Auditorium  B. 

Rabbeno,  A.  (Genova).  Azione  combinata  degli  anestetici  locali. 

Quale  ipotesi  di  partenza  per  queste  ricerche  si  è supposto  che 
negli  effetti  combinati  di  più  farmaci,  i processi  di  somma,  potenziamento, 
degradazione,  non  siano  fatti  assoluti  ma  relativi  al  rapporto  di  dose  nel 
quale  le  sostanze  compaiono  nell’associazione.  Si  è preso  in  esame  il 
caso  degli  anestetici  locali,  di  cui,  in  precedenti  indagini,  si  era  studiata 
Vanestesia  di  superficie  sulla  cute  della  rana.  Si  era  constatato  che  la 
relazione  tra  concentrazione  del  farmaco  e tempo  minimo  (t.m.)  di 
anestesia  è sempre  rappresentata  da  archi  di  iperhole  e che  gli  anestetici 
si  possono  distinguere  nei  tre  « tipi  » 1°)  Novocaina,  Pantocaina:  xy  = 

K3;  II0)  Cocaina,  Percaina  : y = Kx  + yy;  III0)  Alipina,  Tutocaina, 

Stovaina,  Eucaina  B.:  y = x Era  perciô  possibile  combinare, 

due  a due,  anestetici  del  medesimo  « tipo  » o di  « tipo  » differente,  mentre 
la  semplicità  del  metodo  permetteva  di  moltiplicare  i saggi,  entro  una 
vasta  gamma  di  rapporti  di  concentrazione  dei  due  anestetici  associati. 

Il  procedimento  seguito  consiste  schematicamente,  nelTeseguire 
per  ciascuna  coppia,  diverse  serie  di  prove,  mantenendo  costante  in 
ciascuna  Serie  la  concentrazione  totale  (S)  dei  due  anestetici,  espressa 
in  mol.,  e facendo  variare  i loro  rapporti  percentuali.  DalTuna  alFaltra 
serie,  di  ciascuna  coppia,  si  fanno  variare  i valori  di  S.,  opportunata- 
mente  scelti  in  base  all’attività  da  soli  dei  due  anestetici.  Per  ciascun 
valore  di  S,  si  détermina  quindi  un  diagramma  a due  assi  coordinati 
ortogonali,  indicante  il  variare  del  tempo  minimo  in  funzione  del  rap- 
porto dei  due  anestetici.  La  retta  che  unisce  i due  punti  corrispondenti 
al  t.m.  di  ciascuno  dei  membri  delPassociazione,  presi  isolatamente  : 
nella  concentrazione  S considerata  rappresenta  la  retta  di  addizione  e 
permette  di  differenziare  i punti  nei  quali  si  manifestano  effetti  di 
somma,  di  potenziamento , di  degradazione.  II  tempo  minimo  di  anestesia 
di  tutte  le  possibili  combinazioni  dei  due  farmaci  associati.  è riportabile 
in  un  diagramma  spaziale,  che  rappresenta  Fandamento  complessivo 
del  fenomeno  studiato. 

E perciô  si  preferi  questo  metodo  a quello  di  ricercare  le  miscele 
alle  quali  corrisponde  lo  stesso  tempo  minimo  ( miscele  isocrone ) meno 
agevolmente  determinabili  e ricavabili  dallo  stereo  gramma. 

La  ricerca  pero  presentava  limitazioni,  non  potendosi,  in  questo 
modo,  associare  anestetici  che  presentavano  forti  differenze  di  attività. 
Si  sono  esaminate  le  seguenti  dieci  associazioni  : 

A)  di  anestetici  appartenenti  alio  stesso  tipo:  Percaina-Cocaina; 
Tutocaina- Stovaina  ; Tutocaina- Alipina. 
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B)  di  anestetici  a diverso  tipo:  Pantocaina  (ï)- Percaina(ïï)  ; Panto- 
caina(I)-Coc<mza(II)  ; Percaina(II)-  Tutocaina(III)  ; Percaina(II)-Sto- 
rama(III);  Percaina(Il)-Alipina(lII)  ; Cocaiiia(II)- Tutocaina(III)  ; Co- 
caina(ïï)-Alipina(ïïï). 

Quale  conclusione  generale  è apparso  che  nelle  associazioni  binarie 
di  anestetici  dello  stesso  tipo,  nei  limiti  di  dosi  indagate,  col  variare  dei 
loro  reciproci  rapporti  di  concentrazione,  si  osservano  effetti  di  somma, 
potenziamento,  degradazione,  che  raggiungono  il  massicimo  col  predo- 
minio  dell’uno  o delhaltro  anestetico. 

Mentre  invece  nelle  coppie  di  anestetici  appartenenti  a tipi  diversi, 
si  osservano  diregola  effetti  di  potenziamento  e solo  in  qualche  rapporto, 
di  somma,  mai  di  degradazione. 

E percio  la  premessa  ha  trovato  piena  conferma  sperimentale.  Si 
sta  indagando  sulle  propriété  fisico-chimiche  delle  miscele  e sulle  con- 
dizioni  funzionali  che  possono  induire  sul  fenomeno  studiato. 

Harvey,  A.  M.  (Baltimore).  The  actions  of  quinine  on  skeletal  muscle. 

The  actions  of  quinine  on  the  responses  of  muscle  with  intact 
circulation  prepared  for  close  arterial  injection  by  the  method  of  Brown 
(1938)  have  been  studied.  This  drug  increases  the  tension  maximum  of 
single  maximal  twitches  in  normal,  curarized,  and  denervated  muscle. 
This  potentiation  is  accompanied  by  an  increase  in  the  amplitude  and 
duration  of  the  action  potential  without  any  change  in  demarcation 
potential  or  any  evidence  of  repetitive  discharge.  At  the  same  time 
the  ability  of  the  muscle  to  respond  to  and  to  hold  a tetanus  is  greatly 
reduced.  Normally  eserine  and  veratrine  cause  the  muscle  to  respond 
repetitively  to  a single  stimulus.  Quinine  abolishes  this  effect.  The 
response  of  a normally  innervated  muscle  to  the  close  arterial  injection 
of  acetylcholine  is  greatly  diminished.  When  given  to  a partially 
curarized  muscle  quinine  increases  the  depth  of  curarization,  but  simul- 
taneously causes  a potentiation  of  the  responses  to  direct  stimulation. 
This  curarelike  action  affords  an  explanation  for  the  failure  of  the  acetyl- 
choline response,  as  it  is  known  that  in  a partially  curarized  muscle 
the  response  to  injected  acetylcholine  is  abolished  before  the  response 
to  nerve  stimulation.  This  action  together  with  the  increase  in  the 
refractory  period  which  occurs  after  quinine  account  for  the  diminished 
ability  of  the  muscle  to  respond  repetitively.  The  effects  of  quinine 
are  essentially  the  same  in  amphibian,  avian,  and  mammalian  muscle. 
The  results  of  these  experiments  afford  an  explanation  of  the  action 
of  quinine  in  myasthenia  gravis  and  myotonia  congenita. 

Gold,  Harry,  and  Cattell,  Me  Keen  (New  York).  Concerning  the 
mechanism  by  which  digitalis  relieves  heart  failure. 

\ arious  views  are  held  regarding  the  mechanism  by  which  the 
digitalis  bodies  abolish  heart  failure  in  man:  cardiac  slowing  (Lewis1); 
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shortening  of  the  muscle  fibre  (increased  cardiac  tone)  ( Cohn  and 
Steele2);  constriction  of  the  hepatic  veins  reducing  return  flow  to  the 
heart  allowing  a supposedly  overstretched  muscle  to  become  shorter 
and  therefore  stronger  (Katz,  Friend  and  Rottersman3).  In  this  report 
we  present  observations  in  support  of  the  view  that  a direct  action  on 
the  muscle  increasing  its  systolic  force  in  the  primary  one  responsible 
for  the  relief  of  the  heart  failure. 

On  direct  action  increasing  systolic  force.  A study  ( Cattell  and  Gold*) 
of  tension  changes  in  the  isolated  papillary  muscle  of  the  right  ventricle 
of  the  cat,  stimulated  at  a constant  rate,  shows  that  the  digitalis  bodies 
may  increase  the  systolic  tension  several-fold.  This  occurs  in  muscles 
operating  at  optimal  diastolic  lengths,  as  well  as  in  muscles  under  high 
diastolic  tension,  and  with  concentrations  of  the  drug  likely  to  prevail 
after  therapeutic  doses  in  man  (1  part  of  ouabain  in  100  million  parts 
of  solution). 

On  shortening  diastolic  length.  The  increased  systolic  force  after  digi- 
talis may  occur  without  shortening  of  the  diastolic  length.  Also  fairly 
marked  variations  in  the  length  of  the  papillary  muscle  may  be  produced 
with  little  or  no  changes  in  the  systolic  force.  Shortening  of  the  muscle 
fibre  appears  therefore  not  to  be  a primary  action  of  digitalis  in  increas- 
ing its  systolic  force. 

On  relieving  overdistention  by  pooling  blood  in  liver.  There  is  no  proof 
that  clinical  heart  failure  results  from  ventricular  overdistention  by  the 
increased  venous  pressure.  Increased  venous  pressure  in  heart-lung  pre- 
parations is  the  result  of  heart  failure  rather  than  its  cause  ( Knoivlton 
and  Starling5).  The  magnitude  of  the  increased  venous  pressure  in  clinical 
heart  failure  appears  generally  too  small  to  overstretch  heart  muscle. 
The  diastolic  tension  is  usually  no  greater  than  about  25  % of  the  systolic 
tension  in  the  right  ventricle  in  clinical  heart  failure  ; while  the  isolated 
papillary  muscle  of  the  cat’s  right  ventricle  may  be  stretched  by  a force 
almost  equal  to  or  exceeding  the  systolic  tension  before  the  muscle  begins 
to  fail  (fall  in  systolic  tension).  Heart  failure  induced  by  occluding  the 
aorta  in  the  cat  is  not  relieved  even  momentarily  by  lowering  the 
heightened  venous  pressure.  There  is  also  no  indication  that  significant 
pooling  of  blood  in  the  liver  of  man  takes  place  after  digitalis.  ^ hereas, 
in  the  dog,  digitalis  causes  a rise  of  portal  pressure  indicating  obstruction 
to  outflow  from  the  liver,  this  effect  does  not  occur  in  the  cat,  and  the 
absence  of  liver  enlargement  after  digitalis  in  human  subjects,  indicates 
that  this  effect  is  also  probably  negligible  in  man.  The  liver  of  man  re- 
sembles that  of  the  cat  rather  than  of  the  dog  with  respect  to  the 
sphincter  mechanism  in  the  hepatic  veins  (Bauer,  Dale , Poulsson  and 
Richards6) . 

On  slowing  the  heart  rate.  Heart  failure  is  often  relieved  in  cases  in 
which  little  or  no  slowing  takes  place.  Observations  in  man  indicate 
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that  therapeutic  doses  of  digitalis  do  not  directly  stimulate  the  vagus  to 
slow  the  heart,  yet  in  auricular  fibrillation  with  heart  failure,  the  slowing 
may  be  predominantly  vagal.  This  effect  is  secondary  to  the  improved 
heart  function  ( Luten  and  Jeffreys7),  since  in  the  absence  of  heart  failure 
during  auricular  fibrillation,  much  larger  doses  of  digitalis  are  necessary 
to  slow  the  heart  by  direct  action  on  conduction  (Gold,  Kwitt  and  Otto8). 
Cardiac  slowing  is  therefore  not  the  primary  mechanism  by  which 
digitalis  relieves  heart  failure. 

1)  Lewis,  Diseases  of  the  Heart,  1934.  2)  Cohn  and  Steele,  J.  Clin.  Investigation  11,  871,  1932.  3)  Katz, 
Friend,  and  Rottersman,  J.  Pharmacol,  and  Exper.  Therap.  62,  1,  1938.  4)  Cattell  and  Gold,  J.  Pharmacol, 
and  Exper.  Therap.  62,  116,  1938.  5)  Knowlton  and  Starling,  J.  Physiol.  44,  206,  1912.  6)  Bauer.  Dale,  Poulsson 
and  Richards,  J.  Physiol.  74,  343,  1932.  7)  Luten  and  Jeffreys,  J.  A.  M.  A.  107,  2099,  1936.  8)  Gold,  Kwit  and 
Otto,  Proc.  Am.  Soc.  Pharmacol,  and  Exper.  Therap.,  1938. 


Neumann,  Wilhelm  (Würzburg).  Wirksamkeitsänderungen  von  Digi- 
talisglykosiden bei  saurer  oder  alkalischer  Reaktion. 

Glykoside  der  Digitalisgruppe  können  bei  saurer  oder  alkalischer 
Reaktion  bestimmte  chemische  Veränderungen  erfahren,  welche  mit 
einer  Verminderung  ihrer  pharmakologischen  Wirksamkeit  einhergehen. 
Schwache  Säuren  können  eine  Abspaltung  des  Zuckeranteiles  herbei- 
führen, deren  Ausmass  von  der  chemischen  Natur  der  Zucker  abhängt. 
So  werden  im  Modellversuch  durch  n/20  HCl  bei  37°  Digitoxin  und 
Cymarin  in  24  Stunden  fast  vollständig  hydrolysiert,  die  entstehenden 
Aglukone  werden  jedoch  unter  diesen  Bedingungen  nicht  weiter  ver- 
ändert. Die  Wirksamkeit  der  Glykoside,  gemessen  mit  der  zeitlosen 
Methode  am  Frosch,  nimmt  dabei  ab  auf  nahezu  den  Betrag,  welcher 
der  Wirksamkeit  der  Genine  entspricht.  Unter  gleichen  Bedingungen 
wird  Oleandrin  nur  wenig  angegriffen,  g-Strophanthin  ist  noch  wider- 
standsfähiger. 

Bei  Gegenwart  von  Alkalien  bleiben  Aglukon  und  Zuckeranteil 
der  Glykoside  verbunden.  Es  kommt  jedoch  zu  einer  Strukturänderung 
an  der  charakteristischen  Laktongruppe  der  Aglukone.  Dieser  Über- 
gang zu  Isoverbindungen  führt  zu  einer  Abnahme  und  schliesslich  gänz- 
lichen Aufhebung  der  typischen  Herzwirkung.  Er  erfolgt  bei  den  ein- 
zelnen Glykosiden  mit  verschiedener  Geschwindigkeit,  am  langsamsten 
bei  Digitoxin  und  Cymarin,  schneller  bei  g-Strophanthin  und  noch 
schneller  bei  Glykosiden  des  Gitoxigenins. 

Bei  einer  Reihe  von  genuinen  Glykosiden  spielen  Acetylgruppen 
eine  wichtige  Rolle.  Sie  werden  in  vitro  durch  Alkalien  leicht  abge- 
spalten, was  ebenfalls  mit  einer  Änderung  der  pharmakologischen  Wirk- 
samkeit verbunden  ist.  Die  Abspaltung  der  Acetylgruppen  erfolgt 
leichter  als  der  Übergang  in  Isoverbindungen. 

Werden  Digitalisglykoside  peroral  gegeben,  so  sind  Reaktionen 
der  erwähnten  Art  und  damit  Wirksamkeitsverluste  im  Magen-  und 
Darminhalt  möglich.  Bei  den  bisherigen  pharmakologischen  Unter- 
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suchungen  auf  diesem  Gebiet  sind  verschiedentlich  die  angedeuteten 
chemischen  Verhältnisse,  die  Empfindlichkeit  der  Testobjekte  oder  auch 
die  Unterschiede  in  der  Resorbierbarkeit  von  Glykosiden  und  Aglu- 
konen  nicht  genügend  berücksichtigt  worden.  Eine  praktische  Be- 
deutung kommt  der  sauren  oder  alkalischen  Reaktion  nur  in  wenigen 
Ausnahmefällen  zu.  Insbesondere  ist  es  ausgeschlossen,  dass  hei  der 
Acidität  des  Mageninhaltes  die  Wirksamkeit  der  oben  genannten  oder 
ähnlicher  Glykoside  oder  auch  von  galenischen  Zubereitungen  aus  den 
entsprechenden  Drogen  in  wenigen  Stunden  völlig  zerstört  werden 
könnte.  Im  allgemeinen  erfolgt  die  Resorption  der  Glykoside  so  schnell, 
dass  die  im  Organismus  möglichen  Säure-  oder  Alkalitätsgrade  keine 
erhebliche  Verminderung  ihrer  Wirksamkeit  herbeiführen  können. 

Stewart,  Harold  J.  (New  York).  The  effect  of  digitalis  on  cardiac 
output  and  on  cardiac  work  in  compensated  and  uncompensated 
heart  diseases. 

We  have  studied  the  effect  of  giving  digitalis  on  the  cardiac  out- 
put (acetylene  method),  cardiac  size,  velocity  of  blood  flow  and  venous 
pressure  in  patients  suffering  from  organic  heart  disease  (1)  before  the 
onset  of  heart  failure  and  in  a (2)  second  group  after  the  onset  of  con- 
gestive heart  failure1)2).  All  patients  were  studied  in  the  same  manner 
and  to  all  was  given  1.8  gm.  digitalis  in  24  hours.  Both  these  main 
groups  were  subdivided  further  into  those  exhibiting  normal  sinus 
rhythm  and  those  exhibiting  auricular  fibrillation.  In  those  patients 
exhibiting  failure,  digitalis  increased  cardiac  output  per  minute  and 
per  beat,  decreased  the  size  of  the  heart,  increased  the  velocity  of  blood 
flow,  lowered  the  venous  pressure  when  elevated  and  increased  the  work 
of  the  left  ventricle  per  beat.  During  failure,  the  work  per  beat  was 
not  commensurate  with  the  size  of  the  heart,  but  after  digitalization, 
the  work  became  more  nearly  appropriate  for  the  cardiac  size.  In 
those  patients  studied  before  the  occurence  of  failure,  digitalis  (1)  in 
certain  ones  increased  cardiac  output  and  decreased  cardiac  size,  and 
increased  velocity  of  blood  flow  in  some  (that  is  to  say,  results  like 
those  in  heart  failure)  (2)  in  others  it  decreased  cardiac  output,  decreased 
cardiac  size,  decreased  velocity  of  blood  flow,  (that  is  to  say,  results 
like  Stewart  and  Cohn3)  demonstrated  for  normal  individual)  and  (3)  in 
others  still  there  was  no  change  in  cardiac  size  and  in  cardiac  output 
per  minute  although  output  per  beat  increased  and  no  change  in  velocity 
of  blood  flow;  tbe  electrocardiograms  in  them  nevertheless  showed 
characteristic  digitalis  effects.  In  all  these  3 groups,  however.  A\ork 
per  beat  was  increased.  The  one  effect  common  to  all  patients  A\as 
that  change  in  size  of  the  heart  Avas  associated  Asith  change  in  cardiac 
output,  increase  in  certain  ones  and  decrease  in  others,  the  difference 
appearing  to  be  whether  the  heart  Avas  dilated  or  not  beforehand.  These 
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observations  can  be  fitted  together  into  a notion  of  the  action  of  digi- 
talis. In  short,  these  results  show  that  digitalis  has  the  same  effect 
in  the  normal  heart  ( Stewart  and  Co/m3)4)5),  in  heart  disease  before 
onset  of  failure,  and  in  the  presence  of  failure,  namely,  an  effect  on 
size.  It  appears  that  digitalis  exerts  an  effect  on  the  size  of  the  heart 
(tone),  and  that  the  cardiac  output  which  results  is  different,  depending 
on  whether  the  heart  is  made  too  small  a pump  (decreased  cardiac 
output)  or  one  of  more  appropriate  size  (dilated  hearts,  increased  car- 
diac output).  The  effect  on  size  appears  to  override  the  effect  on  con- 
traction ( Cohn  and  Stewart  demonstrated  that  digitalis  increases  extent 
of  ventricular  contraction6),  and  when  change  in  size  does  not  occur, 
change  in  output  per  minute  does  not  occur.  Nevertheless,  in  all  in- 
stances digitalis  increased  the  work  of  the  left  ventricle  per  beat  and 
made  its  amount  more  appropriate  for  the  cardiac  size. 

*)  Stewart,  Harold  J.,  Crane,  Norman  F.,  Deitrick,  John  E.,  and  Thompson,  W.  P.,  in  Press  in  the  Ar- 
chives of  Internal  Medicine.  2)  Stewart,  Harold  J.,  Deitrick,  John  E.,  Crane,  Norman  F.,  and  Wheeler,  Charles  H., 
in  Press  in  the  Archives  of  Internal  Medicine.  3)  Stewart,  Harold  J.,  and  Cohn,  Alfred  E.,  Jour.  Clin.  Invest., 
11,  897,  1932.  4)  Cohn,  Alfred  E.,  and  Stewart,  Harold  J.,  Jour.  Clin.  Invest.  6,  53,  1928.  5)  Cohn,  Alfred  E., 
and  Stewart,  Harold  J.,  Jour.  Clin.  Invest.  6,  79,  1928.  6)  Cohn,  Alfred  E.,  and  Stewart,  Harold  J.,  Jour.  Clin. 
Invest.  1,  97,  1924. 

Krantz,  John  C.  (Jr),  Carr,  C.  Jelleff  and  Forman,  S.  E.  (Balti- 
more, Md.).  The  pharmacology  of  a new  series  of  halogenated  and 

non-halogenated  nitrites. 

A new  series  of  brominated  nitrites  of  several  of  the  lower  members 
of  the  aliphatic  hydrocarbons  has  been  prepared.  The  pharmacology 
of  the  compounds  has  been  studied  from  the  point  of  view  of  their 
ultimate  use  in  the  treatment  of  angina  pectoris.  Pinacone  mono- 
nitrite  and  2-ethyl-n-hexyl  nitrite  was  also  prepared  and  studied.  The 
latter  was  thoroughly  investigated  in  animals  and  man  and  offers  very 
distinct  advantages  over  amyl  nitrite. 

Müller,  Reinhard  (Basel).  Kreislaufwirkung  unter  Coramin. 

Die  Änderung  am  Kreislaufsystem  tritt  bei  der  analeptischen 
Wirkung  des  Coramins  mit  Wirkungen  auf  andere  Organsysteme  auf, 
die  ihrerseits  wieder  einen  Einfluss  auf  den  Kreislauf  haben.  Für  die 
Analyse  der  Kreislaufwirkung  ist  daher  die  gleichzeitige  Berücksich- 
tigung der  anderen  Komponenten  der  analeptischen  Wirkung  von 
Bedeutung.  Nur  so  lässt  sich  auch  die  Kreislaufänderung  unter 
Coramin  am  klarsten  von  anderen  blutdrucksteigernden  Pharmaca 
unterscheiden. 

Es  werden  die  Besonderheiten  der  Blutdrucksteigerung  unter 
Coramin  in  ihrem  Zusammenhang  mit  dem  Yerhalten  des  venösen 
Kreislaufteils  und  der  Beziehung  zum  Atemmechanismus  besprochen. 
Als  besonders  wichtiger  Faktor  in  der  Beurteilung  der  Kreislaufleistung 
unter  Coramin  wurde  weiterhin  das  Schlagvolumen  untersucht  und  das 
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Verhalten  des  elastischen  und  peripheren  Widerstandes  ermittelt.  Ne- 
ben diesen  Untersuchungen  der  physikalischen  Kreislaufgrösse  wurde 
versucht,  die  Bedeutung  der  centralen  und  nervösen  Kreislaufregulation 
für  das  Zustandekommen  der  Kreislaufwirkung  zu  erfassen.  Die 
Wirkung  des  Coramins  im  Sinus  caroticus,  die  Beeinflussung  des  blut- 
drucksteigernden Occlusionsreflexes  und  die  Beeinflussung  des  blut- 
drucksenkenden Sinusdruckreflexes  wird  beschrieben.  Die  vorhegenden 
Versuchsergebnisse  werden  für  die  Deutung  der  Wirkungsweise  des 
Coramins  als  Analeptikum  ausgewertet. 

S umwalt,  Margaret  (Ann  Arbor,  Mich.).  The  relation  between  the 
chemical  constitution  of  morphine  derivatives  and  the  degree  of 
their  depressant  action  upon  rabbits’  respiration. 

We  have  studied  the  effects  of  sixty-five  morphine  derivatives  upon 
the  respiration  of  rabbits.  The  present  paper  is  a comparative  study  of 
these  effects  and  an  attempt  to  correlate  the  pharmacological  differences 
with  the  differences  in  chemical  constitution.  The  logarithm  of  the  thre- 
shold dose  of  a drug  for  depressing  respiratory  minute  volume  appears  to 
be,  in  a limited  sense,  an  additive  function  of  chemical  composition,  and  its 
value  has  been  calculated  for  several  types  of  chemical  variation  in  the 
morphine  molecule.  Substitution  in  the  alcoholic  hydroxyl,  or  its  replace- 
ment, is  correlated  with  increased  depressant  activity  ; the  logarithm  of  the 
threshold  dose  of  such  a drug  is  less  than  that  of  morphine  by  approximate- 
ly one.  All  the  other  types  of  morphine  derivatives  studied  are  less  depress- 
ant than  morphine  : the  logarithm  of  the  threshold  dose  being  increased  by 
about  one-tenth  when  the  double  bond  between  C-7  and  C-8  is  hydro- 
genated; and  by  about  one,  when  substitutions  have  occurred  in  the 
phenolic  hydroxyl. 

When  these  drugs  are  arranged  in  order  of  effectiveness  for  de- 
pressing the  respiratory  minute  volume  of  rabbits,  the  order  proves  to 
be  different  from  that  for  their  toxicity  (studied  in  mice),  or  their  anal- 
gesic effect  (studied  in  cats).  The  differences,  showing  the  extent  to 
which  activity  of  one  sort  may  be  dissociated  from  other  kinds  of 
activity,  strengthen  the  hope  that  a morphine  substitute  may  even- 
tually be  found  in  which  addiction  liability  is  widely  dissociated  from 
analgesic  power. 

Donnerstag  Vormittag  Auditorium  C. 

Cruickshank,  E.  W.  H..  Kosterlitz,  H.  W..  Burns,  W.,  and  Munro,  A.  F. 
(Aberdeen).  Observations  on  the  metabolism  of  the  excised  mam- 
malian heart. 

Experiments  have  been  carried  out,  using  four  simultaneously 
perfused  excised  hearts  of  rabbits.  The  amount  of  fluid  in  circulation 
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varied  from  170  to  200  c.c.  The  time  of  perfusion  was  in  the  cases 
quoted,  two  hours,  at  the  end  of  which  time  the  hearts  were  in  excellent 
condition.  No  sugar  nor  phosphate  buffer  was  added,  the  conditions 
during  the  second  hour  being,  in  all  but  two  experiments,  strictly 
aglycaemic,  almost  all  the  glycogen  being  removed  during  the  first 
hour.  The  following  average  results  were  obtained  in  the  phosphorus 
fractions  : — 


1. 

2. 

3. 

4. 

5. 

Creatine 

Inorganic 

Adenylpyro- 

Sum  of  cols 

Number  of 

phosphate 

phosphate 

phosphate 

1.  2.  and  3. 

experiments 

Controls 

39.8 

163.0 

93.5 

296.0 

7 

Perfusion  without  adrenaline 

84.1 

223.0 

46.1 

353.0 

3 

Perfusion  with  adrenaline 

94.7 

327.0 

30.3 

451.0 

6 

All  figures  represent  mg.  P per  100  g.  dry  weight  of  heart  muscle. 


The  noteworthy  feature  of  these  results  is  the  marked  increase  in 
the  creatine  phosphate  and  inorganic  phosphate  and  the  fall  in  the 
adenylpyro-pbospbate.  The  values  for  creatine  phosphate  and  adenyl- 
pyro-phosphate  are  approximately  reciprocal.  The  increase  in  the  sum 
of  the  three  P.  fractions  is  due  to  the  increase  in  the  inorganic  phosphate. 
The  source  of  this  inorganic  phosphate  is  at  present  under  investigation. 
In  two  out  of  six  perfusions  there  was  a complete  absence  of  adenylpyro- 
phosphate  at  the  end  of  the  experiment.  In  similarly  perfused  hearts 
there  was  a steady  utilization  of  oxygen  during  a two  hours  perfusion. 
This  was  of  the  order  of  2 c.c.  per  gram  of  heart  muscle,  per  hour, 
without  the  addition  of  adrenaline. 

The  question  arises  as  to  whether  or  not  these  changes  are  due 
to  or  enhanced  by  the  absence  of  the  cyclic  changes  associated  with 
carbohydrate  metabolism  in  heart  muscle  activity.  The  possibility, 
under  such  aglycaemic  conditions,  of  an  utilization  of  protein  is  suggested 
by  the  definite  production  of  ammonia  during  the  second  hour  of  the 
experiment,  that  is  the  period  during  which  carbohydrates  disappear 
entirely  from  the  preparation.  Ammonia  production  is  in  all  cases 
in  excess  of  what  could  possibly  be  derived  from  free  and  combined 
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adenylic  acid  ( Weicher  1934).  The  following  figures  would  support 
this  : — 


Time  in  minutes 

5 

10 

15 

30 

60 

120 

180 

NH3  mg./lOO  g. 
dry  weight  of 
muscle 

0 

3.0 

4.1 

7.2 

23.5 

95.4 

150.0 

*)  B.  Weicker,  1934,  Bioch.  Zeit,  174,  383. 


Kramer,  K.  und  Quensel,  W.  (Heidelberg).  Über  die  Sauerstoffauf- 
nahme während  der  Muskelkontraktion. 

Es  wurde  der  zeitliche  Verlauf  der  Sauerstoffaufnahme  während 
Muskelzuckungen  verschiedener  Dauer  und  Frequenz  am  Hund  ermittelt. 
Die  Bestimmung  erfolgt  durch  kontinuierliche  Messung  des  Strom- 
volumens und  der  A.V.-02-Differenz.  Durch  gleichzeitige  Bestimmung 
der  arterio- venösen  Milchsäuredifferenz  wird  eine  Vorstellung  über  die 
Energielieferung  aus  anaeroben  Kohlehydratumsetzungen  gewonnen. 

Millikan,  G.  A.  (Cambridge,  England).  The  relation  of  blood  flowr 

to  activity  in  two  types  of  voluntary  muscle. 

Comparative  studies  have  been  made  on  the  soleus  muscle  and 
the  tongue  muscle  of  the  cat,  by  sending  light  through  the  tissue  and 
observing  the  emergent  beam  with  a direct-vision  spectroscope  or  re- 
cording it  by  means  of  photoelectric  cells  and  suitable  colour  filters. 
The  darkness  of  the  haemoglobin  bands  tells  us  how  much  pigment 
there  is  in  the  muscle  at  any  time,  the  position  of  the  bands  tells  us 
what  proportion  of  it  is  blood  haemoglobin  and  what  proportion  is 
muscle  haemoglobin,  and  the  relative  light  absorption  at  wavelengths 
corresponding  to  oxyhaemoglobin  and  reduced  haemoglobin  bands 
tells  us  the  degree  of  oxygenation  of  the  pigment,  and  hence  the  oxygen 
concentration.  Changes  in  these  three  quantities  can  be  followed  in 
the  actual  organ  being  studied,  with  very  small  time  lag,  and  without 
disturbing  the  normal  blood  supply,  nerve  supply,  or  skeletal  connec- 
tions. 

The  tongue  has  little  muscle  haemoglobin;  nearly  all  the  blood 
contained  in  it  is  driven  out  during  strong  contraction  (though  there 
is  a sudden  inrush  again  if  tetanus  is  continued  for  about  fifteen  seconds). 
The  soleus  muscle,  on  the  other  hand,  contains  much  muscle  haemo- 
globin, and  the  blood  flow  through  it  appears  to  be  very  little  affected 
even  by  sustained  maximal  contraction  (as  can  be  seen  by  clamping 
off  the  arterial  blood  supply,  which  results  in  a marked  increase  in  the 
rate  of  disoxygenation  of  the  muscle  haemoglobin).  This  diflerence  in 
behaviour  of  the  two  muscles  is  just  what  one  would  expect  from  their 
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physiological  requirements,  the  tongue  being  required  for  the  inter- 
mittent and  not  very  strong  contractions  of  mastication,  w hich  may  be 
interrupted  at  any  moment;  the  soleus  being  required  for  the  maintained 
powerful  tetani  of  crouching  and  stalking. 

Sacks,  Jacob  (Ann  Arbor,  Mich.).  The  function  of  oxygen  in  mus- 
cular activity. 

A study  of  the  chemical  changes  in  contracting  mammalian  muscle 
in  situ , with  intact  circulation  and  innervation,  has  given  findings  which 
can  be  interpreted  satisfactorily  only  on  the  basis  that  the  muscle  uses 
oxidative  reactions  directly  as  the  source  of  energy,  so  far  as  oxygen  is 
available,  and  uses  anaerobic  reactions  only  when  the  supply  of  oxygen 
is  inadequate. 

The  existence  of  the  “ steady  state  ”,  in  which  muscular  activity 
proceeds  at  a constant  rate  without  the  appearance  of  anaerobic  metabol- 
ites, requires  either  that  oxygen  be  utilized  directly  for  contraction,  or 
that  any  anaerobic  reaction  which  may  furnish  the  direct  energy,  be  ca- 
pable of  rapid  oxidative  reversal.  None  of  the  three  anaerobic  reactions 
which  have  been  postulated  is  capable  of  meeting  these  requirements. 
Lactic  acid  is  not  resynthesized  to  glycogen  within  the  muscle  in  signifi- 
cant amounts.  Phosphocreatine  is  resynthesized  only  slowly  from  its 
hydrolysis  products,  and  adenosine  triphosphate  is  resynthesized  still 
more  slowly. 

The  resynthesis  of  phosphocreatine  is  accompanied  by  lactic  acid 
removal,  and  its  hydrolysis  by  lactic  acid  formation.  The  resynthesis  of 
adenosine  triphosphate  is  independent  of  the  hydrolysis  of  phosphocrea- 
tine. These  findings  in  intact  muscle  are  the  reverse  of  those  postulated 
by  the  anaerobic  theory. 

The  conclusion  is  drawn  that  only  on  the  basis  of  direct  utilization 
of  oxidative  reactions  to  supply  energy  can  the  findings  in  intact  mam- 
malian muscle  be  explained. 

Am.  Jour.  Physiol.  105,  151,  687,  1933;  108,  521,  1934;  112,  116,  565,  1935;  116,  135,  1936. 

Hill,  A.  V.  (London).  The  energy  exchanges  of  contracting  muscle. 

Recent  technical  improvements1)  2),  particularly  in  thermopile 
and  galvanometer,  have  made  necessary  and  possible  a reinvestigation 
of  the  heat  production  in  muscles  shortening  and  doing  work.  During  a 
tetanus  energy  is  liberated  under  three  heads  : (I)  as  heat  in  maintaining 
the  contraction  : this  is  roughly  the  same  at  all  lengths  ; (II)  as  mechanical 
work;  and  (III)  as  heat  in  shortening.  The  process  of  shortening  as  such 
is  accompanied  by  a heat  production  of  about  10~3  cal./g.  for  every  10% 
shortening  (frog’s  sartorius,  0°  C.)  : this  heat  is  liberated  during  the 
shortening,  and  stops  when  the  shortening  stops.  Conversely  heat  is 
absorbed  during  lengthening. 
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When  the  stimulus  ends  there  is  an  immediate  sudden  drop  in  the 
rate  of  heat  production  before  relaxation  begins  : if  mechanical  energy 
is  absorbed  by  the  muscle  in  relaxation  it  appears  as  heat  : there  remains 
a genuine  “ relaxation-heat  ” due  to  processes  inside  the  muscle. 

At  the  beginning  of  an  isometric  contraction  the  rate  of  heat 
production  is  high  and  rapidly  falls  olf.  This  is  probably  due  to  the  rapid 
initial  shortening  of  contractile  elements,  stretching  non-contractileones. 

Disregarding  the  energy  required  to  maintain  a contraction,  the 
facts  may  be  described  on  the  following  assumptions  : — 

(a)  Rate  of  energy  liberation 

= [Force  F+const.  a]  X [Rate  of  shorteningS] 

The  F term  is  the  work,  the  a term  is  the  heat. 

(b)  Rate  of  energy  flow  from  muscle  to  contractile  system  is  de- 
termined by  the  difference  of  potential  (M  — P)  between  muscle  (M)  and 
contractile  system  (P),  and  = k ( M — P). 

(c)  Force  exerted  is  determined  at  any  moment  by  the  potential 
of  the  contractile  system  and  = Pjb. 

From  these  the  relation  between  force  exerted  and  speed  of  shorten- 
ing is  deduced: — 

(F  + a)  S + kb  F = kM 

This  agrees  well  with  experimental  observations,  with  constants 
kM,  kb  and  a suitably  chosen. 

1)  Hill,  A.  V.  (1937)  Proc.  Roy.  Soc.  B.  124,  114.  2)  Hill,  A.  V.  (1938)  Proc.  Physiol.  Soc.  March  12. 

Fischer,  Ernst  (Richmond,  Va.).  Volume  changes  of  muscles  during 

activity. 

A method  similar  to  that  used  by  Ernst1)  and  Meyerhof2)  for 
measuring  the  volume  changes  of  isolated  frog  muscles,  was  applied  not 
only  to  frog  skeletal  muscle,  but  to  the  M.  coraco-mandibularis  of  eel  and 
dog  fish,  to  strips  of  the  turtle  heart3),  and  to  the  smooth  retractor 
muscle  and  to  the  muscular  body  wall  of  Phasocolosoma,  a marine 
worm4).  While  Ernst  and  Meyerhof  report  to  have  observed  constantly 
transient  volume  decreases  occurring  more  or  less  simultaneously  with 
the  isometric  or  isotonic  mechanogram,  in  my  experiments  — which 
number  now  several  hundreds  and  are  spread  over  a period  of  three 
years  — such  a volume  decrease  was  only  obtained  under  isotonic  condi- 
tions. Under  isometric  conditions,  however,  for  all  the  different  muscles 
investigated,  a pure  volume  decrease  Avas  recorded  only  if  the  initial  or 
resting  tensions  of  the  muscles  were  Ioav.  At  high  initial  tension  nearly 
always  a pure  volume  increase  occurred,  Avhile  for  medium  initial  tension 
diphasic  changes  (transient  decrease  folloAved  by  transient  increase,  or 
vice  versa)  or  even  triphasic  changes  Avere  obseiwed  during  single  tAvitclies. 
The  more  parallel  the  arrangement  of  fibers  in  the  various  muscles, 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


193 


the  easier  it  was  to  reverse  the  activity  volume  decrease  into  a volume 
increase  by  increasing  the  resting  tension  or  length  of  the  muscle.  At 
medium  initial  length,  during  fatigue,  the  normally  diphasic  volume 
response  changed  by  a diminution  or  disappearance  of  the  dilatory 
component  into  a more  or  less  pure  volume  decrease.  In  complete  iso- 
metric tetanus  at  high  frequency  stimulation,  mostly  either  pure  volume 
decrease  or  increase  occurred  according  to  the  initial  tension.  Using 
lower  frequency  the  volume  curve  showed  incomplete  tetanus  while  the 
tension  curve  was  still  smooth.  The  difference  between  fusion  frequency 
for  volume  curve  and  isometric  mechanogram  was  most  marked  for 
muscles  at  medium  and  high  initial  length.  Further  lowering  of  stimula- 
tion frequency  revealed  the  fact  that  often  muscles  which  gave  only  a 
pure  volume  increase  for  single  twitches,  responded  with  a diphasic 
volume  change  for  each  excitation  in  incomplete  tetanus. 

In  consequence  of  the  influence  of  the  initial  tension,  no  fixed 
relation  between  size  of  volume  change  and  tension  jiroduced  exists. 
In  the  smooth  muscles,  spontaneous  volume  changes  of  considerable 
amplitudes  occurred  without  measurable  tension  changes. 

Ernst1)  correlates  the  volume  changes  to  the  excitatory  process, 
while  Meyerhof 2)  is  inclined  to  explain  them  by  the  chemical  reactions 
during  muscular  activity.  The  experiments  reported  indicate  at  least 
that  physical  factors  of  the  primary  contractile  process  is  markedly 
involved  in  the  volume  changes.  Most  of  the  results  may  be  explained 
by  assuming: 

(1)  a change  from  resting  to  the  active  state  of  the  contractile 
elements  is  accompanied  by  a volume  increase, 

(2)  shortening  of  active  contractile  elements  diminishes  the 
volumes. 

')  Ernst,  E.,  Pflüg.  Arch.  209,  613,  1925;  213,  144,  1926:  214,  240,  1926;  218,  137,  1927;  220,  672,  1928; 
234,  476,  1934;  235,  389,  1935;  239,  691,  1938;  Klin.  Wochschr.  15,  1641,  1936.  2)  Meyerhof,  O.,  and  coworkers, 
Biochem.  Ztschr.  260,  454,  469,  1933;  261,  252,  1933:  270,  164,  1934;  284,  1,  1936;  Pflüg.  Arch.  234,  722,  1934; 
236,  533,  1935.  3)  Preliminary  report:  Am.  J.  Physiol.  113,  42,  1935.  4)  Preliminary  report:  Proc.  Soc.  Exp.  Biol, 
and  Med.  34,  707,  1936. 

Tschermak-Seysenegg,  A.  (Prag).  Über  Muskellatenz  und  über  Träg- 
heitslatenz der  Elektrographen. 

Während  für  den  bioelektrischen  Erregungsvorgang  nach  Reizung 
des  Muskels  — speziell  des  Herzmuskels  und  der  Magenmuskulatur  nach 
älteren  Untersuchungen  (1929)  des  Vortr.  — ein  Latenzstadium  sicher- 
gestellt erscheint,  ist  es  für  den  mechanischen  Vorgang  noch  nicht  end- 
gültig entschieden,  oh  derselbe  nach  einem  längeren  Intervall  oder 
bereits  gleichzeitig  mit  dem  Erregungsstrom  einsetzt.  Die  methodischen 
Verbesserungen  der  Kontraktionsaufzeichnung  haben  nämlich  den  früher 
mit  rund  5 o angesetzten  Wert  für  den  Skeletmuskel  erheblich  einge- 
schränkt, ja  einen  Unterschied  von  Elektrolatenz  und  Mechanolatenz 
in  Frage  gestellt.  Dabei  wurde  jedoch  vorausgesetzt,  dass  der  verwendete 
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Reizmarkierer  ohne  messbaren  Zeitverlust  arbeitet.  Yortr.  konnte  aber 
mit  einer  neuartigen  Methode  in  ausgedehnten  Versuchsreihen  naeh- 
weisen,  dass  unsere  Elektrographen,  speziell  das  PfeiV sehe  Signal  ebenso 
wie  das  Saitengalvanometer,  eine  nicht  unbeträchtliche  Trägheitslatenz 
besitzen.  Dieser  Umstand  führt  — bei  Aufzeichnung  des  Reizes  oder  des 
Erregungsstromes  durch  ein  Instrument  von  erheblicher  Trägheit,  hin- 
gegen der  Kontraktion  durch  eine  sehr  rasch  arbeitende  Vorrichtung 
zu  einer  beträchtlichen  Scheinverkürzung  der  Mechanolatenz,  ja  selbst 
zum  Paradoxon  eines  nahezu  gleichzeitigen  Beginnes.  Die  unter  Absehen 
von  der  Trägheitslatenz  gewonnenen  Zeitwerte  müssen  daher  als  trü- 
gerisch bezeichnet  werden.  Hingegen  sind  Versuche,  in  denen  Reizstrom 
und  Erregungsstrom  durch  denselben  Elektrographen  aufgezeichnet 
werden  (so  die  älteren  Beobachtungen  des  Vortr.  über  Elektrolatenz) 
von  diesem  Fehler  frei,  da  beide  Vorgänge  mit  gleicher  Trägheitslatenz, 
also  mit  richtigem  Intervall  registriert  werden. 

Die  Eichung  eines  Elektrographen  auf  Trägheitslatenz  wird  vorge- 
nommen durch  photographische  Mitaufzeichnung  des  Funkens  bei  Öff- 
nung des  Primärkreises  des  Reizapparates.  Aus  den  so  gewonnenen 
Testkurven  ergibt  sich  ein  Intervall  zwischen  Beginn  des  Öffnungsblitzes 
und  des  Ausschlages,  welches  beim  Saitengalvanometer  2 bis  5 o beträgt. 
Für  das  P/eiZsignal  ergeben  sich  höhere,  mit  dessen  Einstellung  stark 
variierende  Beträge.  Beim  Saitengalvanometer  erweist  sich  die  Grösse 
der  Trägheitslatenz  abhängig  von  der  Ableitungsweise  (Verlängerung 
durch  Kondensatoreneinschaltung)  und  von  der  gewählten  Empfind- 
lichkeit (Verlängerung  durch  Saitenentspannung).  Aber  auch  andere  Um- 
stände — wie  Stärke  und  Differential  des  Eichstromes,  Temperatur.  Zen- 
trierungslage der  Saite  — sind  von  Einfluss,  so  dass  eine  jedesmalige 
Neubestimmung  der  Trägheitslatenz  zu  empfehlen  ist.  Erst  unter  Be- 
rücksichtigung der  Trägheitslatenz  der  verwendeten  Elektrographen  sind 
einwandfreie  Messungen  der  Mechanolatenz  sowie  des  zeitlichen  Ver- 
hältnisses von  mechanischer  und  elektrischer  Reaktion  des  Muskels 
möglich. 

Donnerstag  Vormittag  Auditorium  D. 

Fruton,  Joseph  S.  (New  York).  The  mode  of  action  of  protéinases. 

The  enzymatic  hydrolysis  of  a protein  is  knowm  to  involve  the 
scission  of  many  peptide  linkages  in  the  protein  molecule.  As  long  as 
proteins  were  the  only  available  substrates  for  the  proteinases.  this 
multiplicity  of  superimposed  reactions  made  difficult  the  study  of  the 
specificity  and  kinetics  of  these  enzymes.  The  results  obtained  in  our 
laboratory  show  that  proteinases  do  not  hydrolyze  genuine  proteins,  hut 
are  also  capable  of  splitting  synthetic  peptides  and  peptide  derivatives. 
The  decisive  factor  in  the  finding  of  such  “ protein  models  has  been 
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the  proper  choice  of  amino  acids  and  substituting  groups.  This  may  be 
illustrated  by  the  following  list  of  protein-splitting  enzymes  and,  for 
each,  a representative  synthetic  substrate: 

Papain  Carbobenzoxy  a-Z-glutamic  acid  j amide 

Trypsin  (Northrop)  a-Benzoyl-Z-arginine  | amide 

Chymotrypsin  (Northrop)  Benzoyl-Z-tyrosyl  glycine  amide 
Heterotrypsin  Benzoyl  glycyl-Z-lysine  | amide 

Bromelin  Carbobenzoxy  glycyl  [ a-Z-glutamyl  glycine 

amide 

Cathepsin  Carbobenzoxy-Z-leucyl  glycyl  | glycine 

The  hydrolytic  action  of  each  of  these  proteinases  on  the  appropriate 
synthetic  substrate  is  performed  at  only  one  peptide  linkage,  as  indicated 
by  the  lines.  Variation  of  the  structural  details  of  these  substrates 
has  already  shown  that  the  chemical  specificity  of  any  proteinase  is  very 
precisely  determined  by  numerous  factors:  the  nature  and  sequence  of 
the  amino  acids  composing  the  substrate,  the  presence  or  absence  of 
free  a-amino  or  a-carhoxyl  groups,  the  stereochemical  configuration  of 
the  component  amino  acids.  , 

The  fact  that  in  the  enzymatic  hydrolysis  of  many  of  our  syn- 
thetic substrates  only  one  peptide  linkage  is  broken,  has  made  possible 
a more  precise  investigation  of  the  kinetics  of  proteinase  action.  We  have 
been  studying  this  aspect  of  the  enzyme  papain  and  have  obtained  data 
which  relate  concentration  of  enzyme  to  the  reaction  velocity  in  a repro- 
ducible manner.  On  the  basis  of  these  results  we  have  studied  the  extent 
of  enzyme-substrate  combination  by  suitable  variation  of  the  concentra- 
tions of  the  two  components,  and  the  influence  of  the  products  of  hydro- 
lysis; and  have  drawn  certain  conclusions  regarding  the  reversibility  of 
the  proteolytic  process  in  these  systems. 

The  enzyme  papain  is  representative  of  a widely  distributed  group 
of  intracellular  proteinases  which  are  influenced  by  sulfhydryl  and  other 
compounds.  These  proteinases  and  the  activation  processes  associated 
with  them  appear  to  be  of  considerable  importance  in  the  regulation  of 
intracellular  protein  metabolism.  Our  study  of  the  activation  process  has 
again  involved  the  use  of  synthetic  substrates.  The  experimental  results 
which  we  have  obtained  by  this  means,  clearly  show  that  the  action  of 
activators  such  as  the  sulfhydryl  compounds  involves  a process  of  intra- 
molecular dissociation  in  the  enzyme  rather  than  the  reduction  of  disulfide 
linkages,  as  has  been  generally  supposed. 

The  development  of  synthetic  substrates  has  not  only  provided 
a fruitful  tool  for  the  study  of  the  biological  degradation  of  proteins,  but 
has  also  made  possible  a chemical  study  of  the  enzymatic  synthesis  of 
proteins.  It  was  found  in  our  laboratory  that  protein  synthesis  may  be 
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performed  by  intracellular  protéinases  of  the  papain  type,  and  that  the 
specificity  of  tbis  synthetic  process  can  be  studied  by  means  of  “protein 
models  ” similar  to  those  used  in  the  study  of  proteolysis.  The  results  of 
tbis  investigation  showed  that  the  same  specificity  rules  apply  to  both  the 
catabolic  and  anabolic  phases  of  protein  metabolism.  In  view  of  the 
important  functions  of  proteins  in  many  biological  phenomena,  the 
intricate  specificity  of  the  proteinases  assumes  a fundamental  place  in 
the  chemical  activity  of  living  matter. 

Jones,  D.  Breese,  and  Gersdorff,  Chas.  E.  F.  (Washington,  D.  C.). 

The  rate  of  liberation  of  amino  acids  from  proteins  on  enzvinatic 

hydrolysis. 

Comparatively  little  is  known  regarding  the  rate  at  which  different 
amino  acids  are  liberated  when  proteins  are  digested  with  proteolytic 
enzymes.  Abderhalden1)  has  shown  that  the  individual  amino  acids  are 
split  off  at  different  rates.  There  is  also  evidence  that  the  same  amino 
acids  are  liberated  at  different  rates  from  different  proteins.  Other 
contributions  included  in  this  field  are  those  by  Fürth  and  Lieben'2), 
Ragins 3),  Hunter 4)  and  Boone5).  There  are  here  presented  some  data  on 
the  liberation  of  cystine  when  casein  is  digested  in  vitro  with  trypsin,  and 
also  data  on  the  remarkable  behavior  of  cystine  toward  dilute  alkalies. 

The  casein  used  in  these  experiments  was  prepared  from  fresh  skim 
milk  according  to  the  method  of  Baker  and  Van  Slyke6).  Numerous 
analyses  in  this  laboratory  of  many  different  preparations  made  bv 
this  method  have  consistently  given  a cystine  content  of  about  0.3  per- 
cent. The  cystine  determinations  were  made  by  the  very  specific  method 
of  Sullivan7). 

It  was  found  that  cystine  is  early  liberated  when  casein  is  digested 
with  trypsin  at  pH  8 to  9,  hut  at  the  same  time  it  is  largely  destroyed 
by  the  alkalinity  of  the  digest.  In  order  to  be  able  to  measure  quantitati- 
vely the  rate  of  liberation  of  the  crystine  it  was  found  necessary  to  carry 
on  the  digestion  at  neutrality,  or  slightly  on  the  acid  side.  At  pH  6.8. 
23  percent  of  the  total  cystine  of  the  casein  was  liberated  at  the  end 
of  6 hours,  and  90  percent  in  96  hours.  At  pH  6.6  and  6.2,  the  rate  was 
somewhat  slower,  85  percent  being  liberated  in  144  hours  at  pH  6.2. 

Digestions  conducted  on  the  alkaline  side  revealed  some  interesting 
facts  relating  to  the  labihty  of  cystine.  Although  the  cystine  of  the  casein 
was  destroyed  to  a very  considerable  extent  during  tryptic  digestion  at 
pH  8 to  9,  it  was  found  that  free  cystine  was  not  materially  affected  when 
digested  under  the  same  conditions.  Apparently  cystine  in  peptide  union 
is  much  more  labile  toward  alkali  than  free  cystine.  It  was  also  found, 
that  when  casein  was  digested  with  trypsin  at  pH  8 to  9 the  destruction 
of  cystine  was  three  times  greater  than  when  the  casein  was  digested 
without  trypsin  at  the  same  alkalinity  and  for  the  same  periods.  ^ ith 
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tryptic  digestion  of  casein  in  alkaline  medium  the  destruction  of  cystine 
is  greater  when  sodium  hydroxide  is  used  than  with  sodium  carbonate. 
It  was  not  found  necessary  to  apply  a blank  for  any  cystine  liberated 
from  the  trypsin  during  the  digestions.  A very  significant  amount  of 
cystine  is  liberated  when  trypsin  alone  is  digested,  but  when  a protein 
is  present  in  the  digest  no  free  cystine  is  released  from  the  trypsin.  This 
was  shown  by  the  tryptic  digestion  of  a protein  devoid  of  cystine. 
Digestion  of  decystinized  casein8)  with  trypsin  gave  no  detectable  am- 
ount of  cystine  in  the  digest  either  directly  or  after  it  had  been  hydrolyzed 
with  hydrochloric  acid. 

*)  Abderhalden.  E.,  Lehrbuch  der  physiologischen  Chemie,  Berlin,  5th  Edition,  pt.  1,  468,  471,  483, 
485  (1920).  2)  Fürth,  O.,  and  Lieben,  F.,  Biochem.  Zeit.  109,  153  (1920).  3)  Ragins,  I.  K.,  J.  Biol.  Chem.  80, 
551  (1928).  4)  Hunter,  A.,  Trans.  Roy.  Soc.  Canada,  Series  3,  Sect.  5, 16,  71  (1922).  Dauphinee,  J.  A.,  and  Hunter, 
A.,  Biochem.  J.  24,  1128  (1930).  5)  Boone,  G.  J.,  Med.  Bull.,  Univ.  of  Cincinnati.  6,  193  (1931).  6)  Van  Slyke, 
L.  L.,  and  Baker,  J.  C.,  New  York  Agric.  Exp.  Sta.  Tech.  Bull.  65  (1918).  T)  Sullivan,  M.  X.,  Pub.  Health  Re- 
ports, U.  S.  P.  H.  S.,  Suppl.  78,  1929.  8)  A protein  prepared  by  treating  casein  with  dilute  alkali.  Details  of 
the  preparation  of  this  material  will  be  published  in  the  near  future. 

Lintzel,  W.  (Jena).  Experimentelle  Studien  zur  Theorie  des  Eiweiss- 
stoffwechsels. 

In  Untersuchungen  an  jungen  Schweinen  hat  Mezincesco  gezeigt, 
dass  Glykokoll  zu  N-freier  Nahrung  verfüttert,  einen  etwa  30%  be- 
tragenden Anteil  des  endogenen  N- Verlustes  zu  ersetzen  vermag.  Ge- 
stützt auf  diese  Beobachtung  sowie  auf  Angaben  anderer  Autoren  hat 
Terroine  eine  Theorie  des  Eiweisstoffwechsels  entwickelt,  in  der  ein 
undifferenzierter  N-Bedarf  einem  differenzierten  gegenübergestellt  wird. 
Der  undifferenzierte  N-Bedarf  soll  durch  entbehrliche  Aminosäuren 
bzw.  durch  beliebigen  Amino-N  zu  decken  sein,  während  der  differen- 
zierte N-Bedarf  nur  durch  Eiweiss  einschliesslich  der  entbehrlichen  und 
unentbehrlichen  Aminosäuren  gedeckt  werden  soll.  In  Versuchen  mit 
W.  Bertram  am  Menschen  bei  N-freier  Nahrung  ergab  sich,  dass  Gly- 
kokoll nicht  imstande  war,  einen  Teil  des  endogenen  N-Verlustes  zu 
decken,  die  N-Bilanz  wurde  sogar  mit  Glykokoll  verschlechtert.  Die 
Befunde  von  Mezincesco  werden  einer  Kritik  unterzogen.  Es  werden 
theoretische  Anschauungen  entwickelt,  die  teils  in  Ablehnung,  teils  in 
Weiterführung  und  Modifikation  der  Annahmen  von  Terroine  zu  einer 
widerspruchslosen  Deutung  der  Phänomene  der  endogenen  N-Ausschei- 
dung  führen. 

Cuthbertson,  D.  P.  and  Munro,  H.  N.  (Glasgow).  The  effect  on  protein 

metabolism  of  partition  of  the  diet. 

Earlier  observations  by  the  authors  had  shown  that  when  the 
calorie  value  of  the  diet  is  raised  above  requirement  N and  S retention 
occurs,  particularly  when  the  surfeit  is  one  of  carbohydrate.  It  was 
thought  that  the  proximity  in  time  of  the  carbohydrate  to  the  protein 
of  the  daily  intake  might  play  an  important  part  in  the  metabolism 
of  protein. 
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In  the  investigation  of  this  problem  we  have  found  that  the  effect 
of  separating  the  usual  four  meals  of  an  adequate  diet,  into  two  com- 
posed of  protein  and  fat  and  two  of  carbohydrate  and  fat,  is  to  cause 
a continuous  loss  of  N (mainly  as  urea),  S (mainly  as  preformed  sulphate) 
and  body  weight  during  the  period  of  separation.  The  amount  of 
N lost  per  day  by  each  of  four  subjects  was  about  two  grammes,  an 
amount  equivalent  to  that  which  would  presumably  be  the  product 
of  the  endogenous  metabolism. 

Restoration  of  the  carbohydrate  to  the  protein-fat  meals  caused 
a return  to  N and  S equilibrium  and  body  weight  rose.  In  another 
experiment  the  association  of  the  carbohydrate  of  the  diet  with  even 
a small  amount  of  protein,  as  is  the  case  in  bread,  was  sufficient  to 
maintain  this  equilibrium  even  although  the  major  portion  of  the 
protein  was  unassociated  with  carbohydrate.  Fat  did  not  appear  to 
possess  this  power  to  spare  tissue  protein,  at  least  not  to  the  same 
extent. 

The  excretion  of  creatinine  remained  relatively  constant  throughout 
these  changes. 

It  was  also  found  that  the  reduction  in  the  number  of  mixed  meals 
of  an  adequate  diet  from  eight  to  two  per  day  was  to  cause  slightly 
more  N to  he  excreted. 


Butts,  J.  S.  and  Dunn,  M.  S.  (Los  Angeles).  Metabolism  of  1-cvstine  and 

dl-serine  in  the  normal  rat. 

The  metabolism  of  1-cystine  has  been  investigated  from  the  stand- 
point of  glycogen  formation  and  its  ability  to  bring  about  destruction 
of  acetone  bodies  in  rats  suffering  from  an  artificial  ketosis  induced 
by  feeding  sodium  butyrate.  No  evidence  of  sugar  formation  was  given 
by  either  of  these  procedures  as  judged  by  fiver  glycogen  formation 
or  acetone  body  destruction.  The  fiver  glycogen  studies  were  made 
after  allowing  4,  8,  or  12  hours  elapsed  time  between  the  feeding  and 
the  killing  of  the  animals.  The  1-cystine  was  suspended  in  gum  traga- 
canth  and  fed  by  stomach  tube.  In  the  ketosis  experiments,  which 
were  continued  over  a three  day  period,  the  absorption  and  extent  of 
metabolism  of  cystine  was  judged  by  the  excretion  of  oxidized  sulfur 
and  in  all  cases  the  oxidized  sulfur  recovered  in  the  urine  amounted  to 
50 — 60  per  cent  of  the  amount  fed. 

Since  serine  is  postulated  as  a possible  intermediate  of  cystine 
glycogen  studies  have  been  carried  out  using  the  racemic  mixture. 
Definite  glycogen  deposition  occurred  after  4 and  8 hours.  Conse- 
quently it  is  concluded  that  the  fate  of  these  two  compounds  in  meta- 
bolism is  not  identical  and  that  serine  is  not  in  the  pathway  of  cystine 
catabolism. 
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Felix,  K.  (Frankfurt  a.  M.).  Über  den  fermentativen  Abbau  der  Amino- 
säuren (nach  gemeinsam  mit  K.  Zorn  ausgeführten  Versuchen). 
Für  den  Abbau  der  Aminosäuren  existieren  in  den  tierischen  Or- 
ganen zwei  Fermentsysteme  : eines,  welches  die  natürlichen  Amino- 
säuren angreift,  und  ein  zweites,  welches  die  optischen  Antipoden  der 
natürlichen  und  die  im  Eiweiss  nicht  vorkommenden  synthetischen 
Aminosäuren  abbaut.  Bei  der  Wirkung  des  ersten  Fermentsystems 
wird  in  erster  Phase  ein  Atom  Sauerstoff  pro  Molekül  Aminosäure  auf- 
genommen und  in  den  späteren  Phasen  weitere  Atome,  je  nachdem  wie 
weit  die  Oxydation  geht.  Ammoniak  wird  nicht  abgespalten.  Die  nicht 
natürlichen  Aminosäuren  werden  von  dem  zweiten  Fermentsystem  in 
der  üblichen  Weise  oxydativ  desaminiert  unter  Bildung  der  entspre- 
chenden a-Ketonsäure  und  der  erwarteten  Menge  Ammoniak  hzw. 
Harnstoff.  Eine  Ausnahme  machen  die  optischen  Antipoden  des  Serins, 
der  Glutaminsäure,  des  Arginins  und  Lysins.  Durch  das  gleiche  Fer- 
mentsystem werden  auch  die  beiden  Diamine  Cadaverin  und  Putreszin 
abgebaut,  jedoch  nicht  Tyramin. 

Laufberger,  V.  (Prague).  Sur  les  protéines  du  foie. 

Les  protéines  des  organes  ne  sont  pas  encore  bien  connues  et  l’isole- 
ment des  nouveaux  corps  protéidiques  se  heurte  à des  difficultés  dues 
au  fait  que  leurs  caractéristiques  diffèrent  considérablement  d’un  corps 
à l’autre.  Du  point  de  vue  de  l’isolement  pratique  on  doit  distinguer, 
d’après  l’auteur,  trois  espèces  de  protéines  dans  les  organes:  1)  les 
métalloprotéines  2)  les  chromoprotéines  et  3)  les  leucoprotéines. 

Le  premier  groupe  comprend  les  substances  contenant  dans  leur 
molécule  un  métal  lourd.  L’auteur  a réussi  à isoler  à l’état  cristallin  du 
foie  et  de  la  rate  une  protéine  à laquelle  il  a donné  le  nom  de  ferritine 
et  qui  contient  20  p.  c.  de  fer  et  10  p.  c.  d’azote.  La  cristallisation 
s’effectue  à l’aide  du  sulfate  de  cadmium.  A côté  de  la  ferritine,  il  existe 
dans  le  foie  encore  d’autres  protéines  contenant  du  fer.  En  ce  qui  concerne 
l’isolement  du  protéide  au  cuivre  et  de  celui  contenant  du  zinc,  l’auteur 
a déjà  pu  démontrer  l'existence  de  ces  deux  corps. 

Le  groupe  des  chromoprotéines  comprend  des  protéines  qui  sont 
caractérisées  par  leur  couleur  mais  qui  ne  contiennent  pas  de  métaux. 
Dans  l’extrait  des  protéines  du  foie,  on  peut  trouver  en  grande  quantité 
un  protéide  de  couleur  vert-olive  auquel  l’auteur  a donné  le  nom  d’olivine. 
Il  a pu  le  préparer  à l’état  cristallin  par  une  dialyse  prolongée  à l’eau 
distillée.  La  couleur  de  l’olivine  n’est  pas  due  à la  présence  du  cuivre. 
Il  y a dans  le  foie  et  dans  d’autres  organes  plusieurs  chromoprotéines. 

On  a pu  obtenir  encore  un  troisième  protéide  par  cristallisation  par 
le  sulfate  de  cadmium.  La  plus  grande  quantité  des  protéines  est  repré- 
sentée par  les  autres  corps  incolores  qui  ne  sont  caractérisés  ni  par  leur 
couleur  ni  par  la  présence  d’un  métal  lourd  — les  leucoprotéines.  Dans 
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ce  groupe,  l’auteur  a étudié  la  rénine,  une  protéine  du  rein  connue  depuis 
longtemps  pour  son  action  vasoconstrictrice  prolongée.  Il  a pu  perfection- 
ner la  méthode  de  son  isolement,  mais  il  n’a  pas  pu  l’obtenir  à l’état 
cristallin. 

Bodansky,  A.  and  Jaffe,  H.  L.  (New  York).  Experimental  liver  in- 
juries. Serum  bilirubin,  cholesterol,  protein  fractions  and  phosphatase 

activity. 

The  similar  behavior  of  bone  and  serum  phosphatases  has  been 
held  to  prove  their  identity  and  common  origin  in  the  bones;  the  in- 
crease of  serum  phosphatase  in  certain  liver  involvements  is  explained 
by  the  function  of  the  bile  as  the  normal  vehicle  for  the  excretion  of 
phosphatase  produced  by  the  bone.  On  the  other  hand,  the  basis  for 
the  inference  of  diverse  origin  of  serum  phosphatase  is  at  times  seeminglv 
not  met  by  the  above  reasoning.  For  instance,  it  is  difficult  to  accept 
the  tremendous  post-natal  rise  of  serum  phosphatase  activity  in  pup- 
pies6) as  due  to  a sudden  increase  of  production  or  elimination  bv  the 
bones  of  a phosphatase,  which  would  moreover  be  prevented  from 
using  the  normal  channels  of  excretion  in  starved  new-born  puppies 
the  serum  phosphatase  decreases.  To  us  an  alternative  explanation 
seems  more  plausible,  namely,  that  non-osseous  origins  of  phosphatase 
related  in  some  manner  to  the  new  physiological  experience  of  feeding 
are  responsible  for  the  increase  of  serum  phosphatase  under  these  cir- 
cumstances. We  have  also  found  serum  phosphatase  activity  increased 
after  carbohydrate  feeding,  and  have  explained  it  on  the  basis  of 
diverse  origins  of  serum  phosphatase. 

In  view  of  the  widespread  occurrence  of  phosphatases  (differing 
more  or  less  in  behavior)  in  various  tissues,  the  assumption  is  at  least 
plausible  that  liver  itself  is  a source  of  serum  phosphatase,  whatever 
its  role  in  the  elimination  of  bone  phosphatase. 

The  data  obtained  after  experimental  liver  injuries  are  significant 
because  they  parallel  certain  phases  of  clinically  observed  liver  involve- 
ments; their  interpretation  is  concerned  with  the  physiological  me- 
chanisms involved.  A.  Bodansky  and  H.  L.  Jaffe1)  observed  and  cor- 
related the  increases  of  serum  cholesterol,  bilirubin  and  phosphatase 
activity  after  bile  duct  ligation  in  dogs.  Armstrong , King  and  Harris 2) 
found  increased  serum  phosphatase  activity  after  bile  duct  ligation. 
A.  Cantarow 3)  confirmed  these  findings,  but  noted  the  significantly 
slight  increase  of  serum  phosphatase  activity  after  bile  duct  ligation 
in  the  cat.  Flood,  Gutman  and  Gutman 4)  explained  the  latter  phenomenon 
by  the  excretion  of  phosphatase  in  the  urine.  In  an  attempt  to  produce 
transient  injuries  of  the  liver,  A.  Bodansky °)  administered  metatoluvlene 
diamine  hydrochloride,  chloroform,  carbon  tetrachloride,  neoarsphena- 
mine  and  yellow  phosphorus  to  dogs,  and  followed  the  changes  of  serum 
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cholesterol,  bilirubin  and  phosphatase  activity  during  the  phase  of 
injury  and  recovery,  and  attempted  to  correlate  and  interpret  his 
findings.  Serum  protein  and  other  changes  were  also  noted  (unpublished 
observations). 

We  have  continued  the  investigation  of  liver  injuries  by  chemical 
reagents,  attempting  to  vary  the  extent  and  duration  of  injury  by 
varying  the  quantity  and  manner  of  administration  of  chemical  agents. 
We  have  also  attempted  to  produce  similarly  graded  effects  by  injections 
of  small  amounts  of  phenol  into  the  common  bile  duct.  A typical  case 
of  moderate  severity  but  relatively  short  duration  illustrates  concisely 
the  changes  involved  (Table). 


Serum 

Serum 

Serum 

Days  after 

phosphatase 

Bilirubin 

Cholesterol 

Red  Cell 

operation 

units/100  cc 

mg./100  cc 

mg./100  cc 

Volume 

0 

0.7 

53% 

1 

4.3 

302 

53% 

3 

7.9 

362 

60% 

4 

9.2 

1.3 

434 

61% 

8 

139 

1.7 

352 

43% 

16 

107 

0.2 

176 

37% 

31 

9.2 

167 

50% 

44 

3.7 

180 

49% 

Serum  protein  relations  were  not  affected  greatly. 


The  pathological  changes  produced  in  the  liver  and  other  organs 
have  been  studied  in  an  attempted  correlation  with  the  chemical 
findings. 

a)  A.  Bodansky  and  H.  L.  Jaffe,  Proc.  Soc.  Exp.  Biol,  and  Med.,  31,  1179,  (1934).  2)  Armstrong,  King  and 
Harrs,  Canadian  Med.  Ass.  Jor.,  3,  14  (1934).  3)  A Cantarow,  H.  L.  Stewar  and  S.  G.  McCool,  Am.  Jour.  of.  Phys., 
113,  25  (1935).  4)  C.  A.  Flood,  E.  B.  Gutman  and  A.  B.  Gutman,  .Am.  Jour,  of  Phys.,  120,  696  (1937).  5)  A.  Bo- 
dansky, Enzymologia,  3,  258  (1937).  6)  A.  Bodansky,  Jour.  Biol.  Chem.,  104,  717  (1934).  ")  A.  Bodansky,  Jour. 
Biol.  Chem.,  120,  167  (1937). 


Mann,  Frank  C.,  and  Bollman,  Jesse  L.  (Rochester,  Minnesota).  The 
influence  of  the  liver  on  the  proteins  of  the  blood  plasma. 

The  proteins  of  the  plasma  are  not  significantly  altered  after  com- 
plete removal  of  the  liver.  Procedures  which  have  little  effect  on  the  char- 
acter and  amount  of  proteins  of  the  plasma  in  normal  animals  frequently 
have  greater  effect  when  the  liver  is  absent.  Results  of  acute  experiments 
on  normal  animals  involving  removal  of  large  amounts  of  plasma  by 
plasmaphoresis  indicate  that  there  is  a storage  of  material  immediately 
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available  for  restoring  the  lost  plasma  albumin,  globulin  and  fibrinogen. 
The  rapid  replacement  of  these  substances  in  the  plasma  in  the  absence 
of  the  liver  demonstrates  that  tissues  other  than  the  liver  also  contain 
a store  of  plasma  proteins.  The  rapidity  of  replacement  of  the  plasma 
proteins  suggests  that  these  substances  are  stored  as  such  because  so 
little  time  is  necessary  for  their  appearance  in  the  blood. 

Repeated  administration  of  carbontetrachloride  to  dogs  produces 
a cirrhosis  of  the  liver  similar  to  the  lesion  seen  in  man.  The  occurrence 
of  ascites  in  animals  with  cirrhosis  is  associated  with  alterations  in  the 
plasma  proteins  and  seems  to  be  dependent  upon  both  the  extent  of 
hepatic  alteration  and  the  extent  of  the  change  in  the  protein  content 
of  the  plasma.  The  most  characteristic  change  is  the  decreased  amount 
of  plasma  albumin.  The  total  protein  of  the  plasma  is  decreased  and  as 
the  condition  progresses  the  globulin  portion  of  the  plasma  is  also 
decreased,  but  the  proportion  of  globulin  to  albumin  in  the  plasma  is 
usually  increased.  The  decrease  of  protein  in  the  plasma  occurs  more 
rapidly  when  diets  poor  in  protein  are  given,  hut  also  occurs  when  large 
amounts  of  protein  are  included  in  the  diet. 

The  removal  of  large  amounts  of  plasma  by  plasmaphoresis  from 
normal  animals  and  from  animals  with  cirrhosis  of  the  liver  produces 
similar  changes  in  the  protein  content  of  the  plasma.  The  rate  of  regener- 
ation of  the  plasma  proteins  is  definitely  slower  in  the  animals  with 
cirrhosis.  Regeneration  of  the  plasma  proteins  is  affected  by  the  diet 
and  occurs  more  rapidly  in  both  normal  animals  and  animals  with 
cirrhosis  when  a diet  containing  large  amounts  of  protein  is  given. 
From  these  studies  it  would  appear  that  the  efficiency  of  plasma  protein 
regeneration  is  dependent  upon  the  condition  of  the  liver. 

Lehnartz,  E.  und  Kaminski,  R.  (Göttingen).  Untersuchungen  über 

die  Herkunft  des  Muskelkreatins. 

Die  Frage  nach  der  Herkunft  des  Kreatins  im  Tierkörper  hat  man 
bisher  im  wesentlichen  durch  Fütterungs versuche  zu  klären  versucht. 
Die  Ergebnisse  waren  weder  eindeutig  noch  überzeugend.  Hier  ist 
versucht  worden,  oh  sich  eine  Entscheidung  nicht  besser  dadurch  her- 
beiführen lässt,  dass  man  zu  Muskelbrei  verschiedene  Stoffe  hinzusetzt, 
die  als  Vorstufen  des  Kreatins  bzw.  des  Kreatinins  anzusehen  sind  und 
dann  die  Veränderung  im  Kreatingehalt  des  Muskels  prüft.  Bisher 
wurden  lediglich  Versuche  mit  Glykokoll  und  mit  Arginin  durchgeführt, 
jedoch  ist  beabsichtigt,  die  Untersuchungen  auf  andere  Organe  und  auf 
andere  Substanzen  auszudehnen.  Es  ergab  sich,  dass  Glvkokoll  völlig 
ungeeignet  ist,  eine  Vermehrung  des  Muskelkreatins  bzw.  -kreatinins 
herbeizuführen.  Dagegen  erfolgt  bei  Zusatz  von  Arginin  eine  deutliche 
Vermehrung  des  Kreatins.  Allerdings  ist  ihr  Auftreten  entscheidend 
von  der  Art  des  angewandten  Puffers  abhängig.  Sie  erfolgt  lediglich 
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in  Gegenwart  von  Phosphatpuffer.  Weder  bei  Zusatz  von  Veronal- 
noch  von  Borat-  noch  von  Glykokollpuffer  wird  die  geringste  Kreatin- 
vermehrung beobachtet.  In  Phosphatpuffer  sind  zwei  pH-Optima  der 
Kreatinbildung  zu  beobachten,  eines  bei  pH  6,0 — 6,3,  das  zweite  bei 
pH  8,0 — 8,3. 


Donnerstag  Vormittag  Auditorium  AM. 

Schmitz,  Ernst  (Breslau).  Die  Bedeutung  der  Milz  für  die  chemische 

Differenzierung  des  Centralnervensystems. 

Die  ausgiebigen  Lipoidspeicherungen  in  der  Milz  bei  Lipoidosen 
und  die  mehrfach  beobachtete  Kombination  derartiger  Stoffwechsel- 
störungen mit  Erkrankungen  des  Zentralnervensystems  machen  es 
wahrscheinlich,  dass  die  Milz  in  Beziehung  zum  Baustoffwechsel  der 
nervösen  Organe  steht.  Sie  ist  auch  schon  als  Ursprungsort  des  Kerasins 
und  damit  mittelbar  aller  Cerebroside  bezeichnet  worden.  Da  die  Cere- 
broside  bei  der  Differenzierung  der  weissen  Substanz  am  spätesten  ein- 
wandern, ist  die  Möglichkeit  zur  experimentellen  Prüfung  dieser  letzten 
Vorstellung  gegeben.  Von  einem  Wurf  von  6 jungen  Hunden  wurde  einer 
im  Alter  von  3 Monaten  getötet,  3 weiteren  wurde  die  Milz  entfernt,  die 
beiden  übrigen  blieben  normal.  Am  Ende  des  9.  Lebensmonats  wurden 
alle  5 Hunde  getötet  und  ihr  Zentralnervensystem  auf  Lipoide  analy- 
siert, wobei  als  Vergleiche  einmal  der  im  Alter  von  3 Monaten  getötete, 
ferner  ein  ausgewachsener  Hund  ungefähr  gleichen  Gewichtes  dienten. 
Es  zeigte  sich,  dass  das  Gehirn  der  milzlosen  Hunde  absolut  und  in 
Prozenten  der  gesamten  Lipoide  (auch  in  Prozenten  der  frischen  und 
getrockneten  Substanz)  nicht  weniger,  sondern  deutlich  mehr  Cere- 
brosid  enthielt,  als  das  der  Normalhunde.  Ebenso  war  der  Gehalt  an 
Glycerophosphatiden  wesentlich  höher.  Dagegen  waren  Cholesterin  und 
wahrscheinlich  auch  Sphingomyelin  in  den  Gehirnen  der  Normaltiere 
reichlicher  vorhanden.  Die  Milz  kann  damit  nicht  Ursprungsort  der 
Cerebroside  und  Glycerophosphatide  sein.  Da  die  histologische  Unter- 
suchung der  anderen  Organe  des  retikuloendothelialen  Systems  keine 
Besonderheiten  ergab,  ist  auch  nicht  anzunehmen,  dass  ihr  Ausfall  von 
dieser  Seite  her  kompensiert  worden  wäre.  Die  Milz  dürfte  vielmehr  die 
Rolle  eines  Depots  für  Lipoidsubstanzen  spielen,  in  der  sie  nicht  ohne 
weiteres  durch  andere  Organe  vertreten  werden  kann  und  dessen  Fort- 
fall zu  einem  vermehrten  Einströmen  von  Lipoiden  in  das  Zentral- 
nervensystem führt.  Das  Minus  an  Cholesterin  ist  in  Einklang  mit  der 
bereits  ausgesprochenen  Ansicht,  dass  die  Milz  massgebenden  Einfluss 
auf  die  Cholesterinsynthese  ausübt,  ein  strenger  Beweis  ist  aber  nur 
durch  Analyse  des  Gesamtorganismus  zu  erbringen. 
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Young,  F.  G.  (London).  Permanent  diabetes  produced  by  injections 

of  anterior  pituitary  extract. 

If  dogs  are  given  daily  injections  of  suitably  large  doses  of  a crude 
extract  of  ox  anterior  pituitary  gland  for  2 — 3 weeks,  a permanently 
diabetic  condition  may  result.  Although  animals  made  diabetic  in  this 
way  exhibit  a substantial  glycosuria  and  ketonuria,  they  apparently 
do  not  require  insulin  for  prolonged,  perhaps  indefinite,  survival  and 
in  this  respect  strikingly  differ  from  depancreatized  dogs.  Moreover 
the  loss  of  body  weight  may  be  small  if  the  animals  eat  sufficient  food. 
When  these  diabetic  dogs  receive  a protein  (meat)  diet,  the  corrected 
D/N  ratio  of  the  urine  varies  between  3/1  and  4/1,  being  definitely 
higher  than  the  ratio  found  by  Minkowski  for  depancreatized  dogs. 
Although,  in  some  instances,  50  g.  of  glucose  added  to  the  protein  food 
is  quantitatively  excreted,  when  a high  carbohydrate  diet  is  fed  about 
10%  of  the  preformed  carbohydrate  in  the  food  may  be  retained.  The 
ketonuria  of  these  animals  appears  to  be  related  to  the  protein  meta- 
bolism, being  highest  on  a protein  diet.  It  has  been  possible  to  induce  two 
animals  to  take  a diet  consisting  of  beef  suet  only,  for  periods  up  to 
2 % weeks.  In  both  instances  the  result  of  feeding  this  diet  of  pure 
fat  was  a fall  of  the  glycosuria  and  ketonuria  to  very  low  levels.  It 
therefore  seems  very  unlikely  indeed  that  in  these  animals  “ fat  requires 
the  flame  of  the  carbohydrate  hre  for  complete  combustion  ”,  and  the 
source  of  the  excreted  ketone  bodies  in  these  animals  is  probably  pro- 
tein rather  than  fat. 

Histological  examination  of  the  pancreas  of  dogs  made  perma- 
nently diabetic  by  anterior  lobe  extracts  has  shown,  in  two  cases, 
changes  in  the  appearance  of  the  islets  of  Langerhans.  In  one  instance 
these  took  the  form  of  replacement  of  the  normal  islet  tissue  by  hyaline 
material,  while  in  the  other,  many  beta  cells  of  the  islets  exhibited  com- 
plete depletion  of  the  cytoplasmic  granules.  Whether  these  changes 
can  completely  account  for  the  persistent  diabetic  condition  is  not  yet 
clear.  The  diabetes  of  these  animals  may  be  due  to  a deficiency  of  in- 
sulin secretion  by  the  pancreas,  but  the  possibility  cannot  be  ruled  out 
that  the  changes  in  the  islets  follow  secondarily  the  establishment  of 
a permanently  diabetic  condition  which  has  its  origin  in  an  extra- 
pancreatic  source. 

Mirsky,  Arthur  (Cincinnati,  Ohio).  The  mechanism  of  the  nitrogen 

sparing  action  of  glucose. 

The  administration  of  glucose  to  normal  dogs  results  in  a “ nitro- 
gen sparing  action  ”.  This  also  occurs  in  the  hepatectomized  dog,  and 
to  a lesser,  though  significant  degree,  in  the  completely  depancreatized 
dog  receiving  no  insulin.  When  both  the  pancreas  and  liver  are  removed, 
glucose  has  no  effect  on  protein  metabolism. 
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The  administration  of  insulin  to  the  eviscerated  dog  results  in  a 
marked  decrease  in  the  rate  of  protein  metabolism.  This  latter  effect 
is  due  to  an  increased  removal  of  amino  acids  from  the  blood  by  the 
muscles,  presumably  for  protein  synthesis. 

These  studies  suggest  that  the  nitrogen  sparing  action  of  glucose  is 
associated  with  at  least  two  phenomena;  (1)  the  stimulation  of  insulin 
production  which  in  turn  increases  protein  anabolism,  and  (2)  the  de- 
position of  glycogen  in  the  liver  and  a consequent  decrease  in  oxidative 
deamination  in  the  liver. 

Selye,  Hans  (Montreal).  Recent  advances  in  the  study  of  the  alarm 

reaction. 

It  has  been  shown  that  exposure  to  various  nocuous  agents  such 
as  cold  surrounding  temperature,  trauma,  nervous  injuries,  toxic  doses 
of  various  drugs  or  excessive  muscular  exercise  elicits  a syndrome  which 
has  been  regarded  as  the  response  of  the  organism  to  damage  as  such. 
This  syndrome  is  only  obtained  during  the  lirst  24 — 48  hours  after  the 
organism  is  first  confronted  to  the  damaging  agent  and  not  after  sub- 
sequent exposure.  It  has  therefore  been  considered  to  be  the  somatic 
expression  of  the  “ alarm  ” caused  by  a stimulus  to  the  quality  or 
intensity  of  which  the  organism  is  not  adapted  and  has  been  termed  the 
“ alarm  reaction  ”. 

The  most  characteristic  morphological  changes  during  the  alarm 
reaction  are:  involution  of  the  thymus  and  other  lymphatic  organs, 
hypertrophy  of  the  adrenal  cortex,  loss  of  chromaffinity  of  the  adrenal 
medulla,  edema  formation  in  various  tissues,  multiple  ulcers  and  he- 
morrhages in  the  gastro-intestinal  tract,  and  neutrophilic  leucocytosis 
with  relative  lymphopenia. 

Among  the  blood  chemical  changes  characteristic  of  this  reaction 
are  a transitory  increase  in  blood  sugar  followed  by  hypoglycemia,  an 
increase  in  the  non-protein  nitrogen  and  potassium  content  of  the 
blood,  hypochloremia,  a decrease  in  the  total  blood  volume  and  an 
increase  in  the  relative  red  cell  volume. 

It  has  also  been  shown  that  the  alarm  reaction  increases  the  re- 
sistance of  the  organism  not  onlv  against  the  stimulus  which  has  been 
used  to  elicit  it,  but  also  against  other  stimuli.  This  indicates  that  we 
are  dealing  with  a nonspecific  defence  reaction.  Our  experiments 
which  show  that  an  alarm  reaction  no  matter  by  what  stimulus  it  is 
elicited  prevents  the  appendicitis  otherwise  produced  by  histamine, 
the  fatal  lung  edema  caused  by  toxic  doses  of  adrenalin,  the  anaphylactic 
shock  etc.  substantiate  this  view. 

Animals  exposed  to  a damaging  stimulus  which  at  first  causes  an 
alarm  reaction  later  pass  into  a resistant  stage  in  which  both  the  morpho- 
logical and  the  chemical  signs  of  this  reaction  disappear  in  spite  of 
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continued  treatment  with  the  same  dose  of  the  same  stimulus.  In  fact, 
many  of  the  changes  characteristic  of  the  alarm  reaction  are  actually 
reversed  during  this  second  stage.  Thus  there  is  an  increase  in  blood 
chlorides,  blood  volume  and  blood  sugar  combined  with  a decrease  in 
hematocrit  values.  The  specific  resistance  against  the  particular  agent 
with  which  the  animal  is  treated  increases  very  considerably  during 
this  second  phase  which  has  therefore  been  termed  the  “ stage  of 
resistance  ”.  The  resistance  against  other  stimuli,  on  the  other  hand, 
which  was  above  normal  during  the  first  stage  falls  below  normal  in 
the  second  stage. 

If  treatment  be  continued  still  longer,  the  acquired  resistance  is 
exhausted  and  the  symptoms  of  the  alarm  reaction  reappear.  This 
third  stage  has  been  termed  the  “ stage  of  exhaustion  ”. 

These  findings  led  us  to  conclude  that  in  addition  to  the  specific 
adaptive  processes  in  organs,  especially  called  upon  to  perform  extra 
work  (such  as  the  muscles  in  the  case  of  adaptation  to  exercise,  the 
thermoregulating  organs,  in  the  case  of  habituation  to  cold,  the  de- 
toxifying organs  in  the  case  of  adaptation  to  drugs  etc.)  there  is  a 
“ general  adaptation  syndrome  ” which  is  essentially  independent  of 
the  specific  nature  of  the  agent  to  which  adaptation  occurs.  This 
general  adaptation  syndrome  consists  of  three  distinct  stages:  1.  The 
stage  of  the  alarm  reaction.  2.  The  stage  of  resistance  and  3.  The 
stage  of  exhaustion.  The  eventual  disappearance  of  acquired  adaptation 
during  the  stage  of  exhaustion  supports  the  view’  that  all  adaptive 
functions  are  performed  at  the  expense  of  some  “ adaptation  energy 
of  which  the  organism  possesses  only  a limited  amount. 

Cleghorn,  R.  A.  (Toronto).  Effect  of  some  pressor  drugs  and  proce- 
dures in  the  adrenalectomized  cat. 

The  manner  of  death  from  adrenal  insufficiency  in  cats  is  generally 
a cardiovascular  failure.  The  onset  of  failure  may  be  judged  by  the 
terminal  decline  in  heart  rate.  Coincident  with  the  development  of 
the  first  signs  of  adrenal  insufficiency,  loss  of  appetite  and  weight,  the 
resting  heart  rate  increases  and  continues  to  do  so  until  the  final  weak- 
ness sets  in  when  it  becomes  slower.  The  blood  pressure  is  then  low 
and  falls  gradually  until  life  can  be  no  longer  sustained.  Shortly  before 
death  occurs,  as  Elliott 1)  showed  in  1914,  stimulation  of  the  splanchnic 
nerves,  the  injection  of  nicotine,  pituitrin  and  barium  chloride  cause 
little  or  no  rise  in  blood  pressure  while  adrenaline,  on  the  contrary, 
still  exerts  a powerful  pressor  influence.  Armstrong  and  Cleghorn 2) 
(1938),  who  have  recently  reinvestigated  this  phenomenon,  concluded 
that  the  failure  of  the  sympathetic  nerves  in  the  terminal  stage  of 
adrenal  insufficiency  w as  due  to  exhaustion  of  the  chemical  transmitter 
of  adrenergic  nerve  impulses.  The  close  similarity  between  this  sub- 
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stance  and  adrenaline  is  well  known  and  since  Burn3)  (1932)  has  shown 
that  a small  amount  of  adrenaline  in  the  perfusate  is  essential  to  the 
action  of  ephedrine  in  the  perfused  leg  of  the  dog  it  is  probably  signi- 
ficant that  ephedrine  is  without  material  influence  on  the  blood  pressure 
in  the  final  stage  of  adrenal  insufficiency  in  the  cat. 

Since  it  was  not  possible  to  raise  the  blood  pressure  substantially 
in  these  animals  by  sympathetic  nerve  stimulation  it  was  a matter  of 
interest  to  determine  whether  the  pressor  reflex  via  the  carotid  sinus 
was  similarly  ineffective.  The  report  of  Novak*)  (1934)  indicated  that 
clamping  of  the  common  carotid  arteries  produced  diminishing  effects 
with  the  progress  of  insufficiency  in  the  cat.  My  findings  are  to  the 
contrary  and  even  in  the  severest  degree  of  adrenal  insufficiency  com- 
patible with  life  a very  marked  rise  in  blood  pressure  has  been  obtained 
on  clamping  the  carotids.  This  is  in  accord  with  the  observation  of 
Bacq , Brouha  and  Heymans5)  (1934)  who  found  that  this  procedure 
causes  a rise  in  blood  pressure  in  the  cat  even  after  sympathectomy. 

x)  Elliott  T.  R.  (1914).  Jour.  Physiology.  49,  38.  2)  Armstrong  C.  W.  J.  and  Cleghorn  R.  A.  (1938)  In  press. 
s)  Burn  J.  H.  (1932).  Jour.  Pharm,  and  Exp.  Therap.  46,  75.  4)  Nowak,  Stanley  J.  G.  (1934).  C.  R.  Soc.  Biol. 
Pars.  115,  1731.  5)  Bacq.  Z.  M.,  Brouha  L.,  and  Heymans  C.  (1934).  Arch.  int.  Pharmacodyn.  48,  429. 

Koppanyi,  Theodore  (Washington,  D.  C.).  Mechanism  of  the  vaso- 
motor reversal  of  epinephrine  and  of  acetylcholine. 

The  term  “ vasomotor  reversal  ” should  be  modified  to  include 
two  apparently  related  phenomena:  the  conversion  of  the  epinephrine 
pressor  response  into  a depressor  one,  and  the  reversal  of  the  acetyl- 
choline depressor  effect.  It  is  well-known  that  the  first  may  be  brought 
about  by  ergotoxine,  and  the  second  by  atropine.  Once  the  reversal 
is  established,  the  larger  the  dose  of  either  epinephrine  or  acetylcholine 
the  greater  their  reversed  effect.  The  optimum  condition  for  the 
establishment  of  epinephrine  reversal  is  urethane  anesthesia  (barbiturate 
anesthesia  interferes  with  its  elicitation),  and  for  the  acetylcholine 
reversal,  barbiturate  anesthesia.  Both  phenomena  are  easy  to  demon- 
strate in  cats  and  dogs  and  to  a lesser  extent,  also  in  rabbits.  Eserine  or 
prostigmin  aid  in  the  establishment  of  both  types  of  vasomotor  reversal. 

Once  the  epinephrine  reversal  is  established  it  may  be  diminished 
or  abolished  by  large  doses  of  atropine,  while  the  pressor  effect  of 
acetylcholine  is  antagonized  by  nicotine. 

Following  nicotine  administration  acetylcholine  produces  vaso- 
dilator effects  in  atropinized  animals,  but  additional  doses  of  atropine 
abolish  the  falls  in  blood  pressure  and  large  doses  of  eserine  or  prostig- 
min restore  the  vasoconstrictor  effects  of  acetylcholine. 

The  acetylcholine  pressor  effect  depends  largely  on  the  liberation 
of  vasopressor  substances,  the  presence  of  which  in  the  blood  stream 
may  be  demonstrated  by  injection  of  blood  from  one  animal  at  the  peak 
of  the  acetylcholine  rise  into  a second  untreated  or  cocainized  animal. 
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These  vasoconstrictor  substances,  although  liberated  in  adrenalecto- 
mized  animals,  have  many  epinephrine-like  characteristics.  Thus  both 
epinephrine  and  the  pressor  substances  liberated  by  acetylcholine  relax 
the  gut,  accelerate  the  heart  rate  and  their  effects  are  enhanced  by 
cocaine  and  antagonized  by  ergot  alkaloids.  The  vasodilator  effect  of 
epinephrine  following  ergotization,  on  the  other  hand,  resembles  acetyl- 
choline action,  since  small  doses  of  eserine  sensitize  and  large  doses 
of  atropine  desensitize  this  action.  At  a time  when  epinephrine  pro- 
duces a fall  of  blood  pressure,  stimulation  of  sympathetic  nerves  pro- 
duces a rise. 

The  most  striking  proof  of  an  ergotoxine-atropine  antagonism  is 
the  fact  that  ergotoxine  or  ergotamine  interfere  with  the  elicitation  of 
vasopressor  effects  of  acetylcholine  in  atropine-eserinized  animals 
converting  these  into  depressor  effects  and  that  additional  large  doses 
of  atropine  abolish  these  blood  pressure  falls  from  acetylcholine  and 
restore  the  pressor  effects. 

It  is  suggested  that  the  reversal  of  the  acetylcholine  effect  is  caused 
by  liberation  of  sympathomimetic  substances  probably  via  ganglionic 
stimulation,  with  atropine  blocking,  at  least  in  part,  the  vasodilator 
receptors,  while  the  reversed  epinephrine  effect  is  not  primarily  due 
to  a sympatholytic  property  of  ergot  alkaloids  but  to  an  eserine-like 
action  on  vasodilator  autonomic  receptors. 

Karasek,  F.  (Prag).  Beeinflussung  der  Adrenalinwirkung  durch  Follikel- 

liormon. 

Von  den  früheren  eigenen  Beobachtungen  ausgehend,  dass  die  Mus- 
kelarterien weiblicher  Frösche  nach  der  Abgabe  des  Laiches  sehr  schwach 
auf  Adrenalin  ansprechen,  und  dass  es  möglich  ist,  durch  wässerige  Aus- 
züge aus  Froschovarien  bzw.  Follikelhormon  ihre  ursprüngliche  An- 
sprechbarkeit  auf  Adrenalin  wiederherzustellen  oder  sogar  beträcht- 
lich zu  steigern,  wurden  weitere  Untersuchungen  über  die  Beeinflussung 
der  Adrenalinwirkung  durch  Follikelhormon  vorgenommen.  Es  Avurde 
zuerst  die  Adrenalinwirkung  auf  die  Muskelarterien  hei  kastrierten  A\eib- 
lichen  Fröschen  verfolgt  und  verglichen  mit  dem  \ erhalten  normaler 
Froschweibchen  nach  Abgabe  des  Laiches.  Beide  \ ersuchsserien  er- 
gaben dasselbe  Resultat  : drei  Tage  nach  der  Kastration  oder  nach  der 
Abgabe  des  Laiches  sinkt  die  Reaktion  der  Muskelarterien  auf  Adre- 
nalin durchschnittlich  um  60%,  Avomit  zugleich  die  grösste  Reaktions- 
verminderung erreicht  Avird.  Darnach  Avächst  die  Ansprechharkeit  Avie- 
der  an,  erreicht  am  11.  Tage  durchschnittlich  den  ursprünglichen  ^ ert 
und  erhebt  sich  weiter  darüber,  um  am  25.  Tage  aut  die  Norm  herab- 
zusinken. Eine  Kastration  nach  Abgabe  des  Laiches  im  Zeitpunkt  der 
wiederhergestellten  normalen  Ansprechharkeit  der  Muskelarterien  aut 
Adrenalin  ist  erfolglos.  Es  Avird  angenommen,  dass  die  iederherstel- 
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lung  der  Ansprechbarkeit  nach  Kastration  oder  Laichabgabe  durch 
Mehrtätigkeit  des  Hypophysenvorderlappens  bedingt  wird.  Eigene 
daraufgerichtete  Versuche  an  Fröschen  ergaben,  dass  die  Entfernung 
der  Hypophyse  die  Ansprechbarkeit  der  Muskelarterien  auf  Adrenalin 
stark  vermindert  und  dass  Vorderlappenauszüge  sowohl  bei  normalen 
als  kastrierten  Fröschen  die  Gefässwirkung  des  Adrenalins  beträchtlich 
steigern.  Weiter  w urden  zahlreiche  L ntersuchungen  an  Katzen  und 
Kaninchen  gemacht,  um  durch  Blutdruckversuche  die  Veränderungen 
der  Adrenalinwirkung  nach  der  Kastration  und  nach  der  Behandlung 
mit  Follikelhormon  festzustellen.  Alle  diesbezüglichen  Versuche  er- 
gaben den  gleichsinnigen  Befund,  dass  Follikelhormon  die  Adrenalin- 
wirkung bei  weiblichen  Tieren  beträchtlich  steigert  und  verlängert. 
Die  Höchstwirkung  des  Follikelhormons  wird  am  3.  Tage  nach  sub- 
kutaner Injektion  erreicht. 

Handovsky,  H.  et  Daels,  J.  (Gand).  Hormones  femelles  et  action  de 

l’adrénaline  sur  l’utérus  de  la  chatte. 

L’adrénaline  provoque  une  contraction  de  l’utérus  de  la  chatte. 

1°  Pendant  la  gravidité  5)1).  Chez  2 chattes  gravides,  dont  les 
foetus  n’avaient  eu  qu’une  longueur  de  1 et  de  2 cm,  l’adrénaline,  d’après 
nos  observations,  a toutefois  provoqué  un  relâchement  de  l’utérus  in  vitro. 

2°  Chez  des  animaux  non  gravides  traités  par  des  extraits  de  corps 
jaunes  mûrs10). 

3°  Chez  des  chats  castrés , 3 à 10  jours  après  la  castration  et  24  h. 
après  une  seule  injection  intrapéritonéale  de  0,4  à 1 mg  de  progestérone8). 

4°  Chez  des  chats  castrés,  après  injection  d'oestrone  (0.02 — 0,05  mg 
par  jour  pendant  7 à 14  jours)+  injection  de  progestérone  (6  mg  en 
4 jours9).  Nous  mêmes,  nous  n’avons  toutefois  pas  observé  l’inversion 
adrénalinique  chez  chaque  chatte  castrée  traitée  par  la  progestérone 
sans  traitement  préalable  par  une  hormone  folliculaire. 

5°  D’après  nos  observations  chez  des  chats  normaux  traités  par 
4x1  mg  de  progestérone  en  10  jours  ou  par  7x1  mg  en  10  jours. 

6)  Chez  des  animaux  non  gravides  traités  par  le  prolan:  a)  chats 
impubères  après  traitement  par  20  à 40  u.  r.  en  12  à 14  jours7),  b)  D’après 
nos  observations  chez  des  chats  normaux  après  injection  intramusculaire 
de  1250  u.  r.  en  7 jours,  1500  u.  r.  en  10  jours,  2750  u.  r.  en  15  jours, 
mais  pas  après  injection  de  1000  u.  r.  en  5 jours. 

On  a nié  que  la  folliculine  puisse  provoquer  l’inversion  adrénalinique 
sur  l’utérus.  Nous  l’avons  observé  sous  les  conditions  suivantes  : 

1°  Chats  normaux 4):  pas  d’inversion  après  injection  intramusculaire 
de  50000  u.  i.  de  benzoate  d'œstradiol  en  8 jours;  inversion  après  35 000  u.i. 
en  14  jours,  60000  u.  i.  en  17  jours,  120000  en  17  jours.  Les  ovaires 
de  ces  3 chats  étaient  atrophiques,  les  utérus  clans  un  état  de  proli- 
fération, il  n’y  avait  pas  de  corps  jaunes  actifs. 
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2°  Chats  impubères6):  inversion  après  injection  intramusculaire  de 
10000  u.  i.  de  benzoate  d'œstradiol  en  4 jours.  Chez  ces  animaux  il 
n’y  avait  aucune  trace  de  corps  jaune  dans  l’ovaire. 

3°  Chats  castrés:  ces  expériences  ne  sont  pas  encore  achevées,  mais 
nous  avons  jusqu’ici  observé  l’inversion  adrénalinique  après  injection 
intramusculaire  de  40000  u.  i.  en  15  jours. 

Conclusion:  Il  y a moyen  de  provoquer  l’inversion  adrénalinique 
sur  l’utérus  du  chat  en  absence  totale  de  corps  jaunes.  Le  temps  rela- 
tivement long  qu’il  faut  pour  provoquer  l’inversion,  même  après  un 
traitement  préalable  à la  progesterone,  offre  à l’esprit  l’hypothèse 
qu’il  s’agit  d’une  autre  substance  que  d’une  hormone  ovarienne  qui 
provoquerait  l'inversion  adrénalinique.  Nous  nous  proposons  de 
continuer  nos  expériences  sur  des  chats  hypophvsectomisés. 

»)  Cushny,  A.  R.,  Jl.  Physiol.  35,  1,  1906.  a)  Daels,  J.,  C.  r.  Soc.  Biol.  123,  989,  1936.  3)  Daels,  J.,  ibid. 
127,  1109,  1938.  4)  Daels,  J.  et  Handovsky,  H.  ibid.  126,  428,  1937.  s)  Dale,  H.  H.,  Jl.  Physiol.  34,  163,  1906. 
G)  Handovsky,  H.  et  Daels,  J.,  C.  r.  Soc.  Biol.  127,  1112,  1938.  7)  Holtz,  P.  et  Wöllpert,  K.  Arch.  exp.  Path. 
Pharm.  185,  20,  1937.  8)  Kennard,  J.  H.,  Amer.  Jl.  Physiol..  118,  190,  1937.  9)  Robson,  J.  M.  et  Schild,  H.  O. 
Jl.  Physiol.  92,  1,  1938.  10)  Van  Dijke,  H.  B.  et  Gustavson,  R.,  Jl.  Pharmacol.  37,  379,  1929. 

dE  Bodo,  R.  C.,  Barker,  S.  B.  and  Benaglia,  A.  E.  (New  York). 

Blood  sugar  regulation  in  animals  after  adrenal  inactivation  and 

liver  denervation. 

Animals  after  adrenal  inactivation  and  liver  denervation  maintain 
a normal  blood-sugar  level  not  only  at  rest  but  even  during  exercise. 
Evidence  is  presented  that  these  animals  utilize  large  amounts  of  car- 
bohydrate and  maintain  their  blood  sugar  without  the  aid  of  adrenine 
or  liver  nerves. 

Dogs,  in  which  the  right  adrenal  had  been  removed,  the  left  adrenal 
denervated  and  demedullated  and  the  Ever  nerves  severed1),  after  having 
been  kept  on  a standard  carbohydrate  rich  diet,  were  exercised  during 
the  postabsorptive  state  on  a treadmill  for  three  hours  at  four  miles 
per  hour. 

Blood  sugar  and  lactate  showed  hardly  any  change  during  the 
course  of  the  exercise.  The  R.  Q.  varied  from  .86  to  .91  during  the 
basal  period,  from  .77  to  .81  during  exercise  and  from  .74  to  .80  during 
recovery.  The  heat  production,  calculated  from  the  oxygen  consump- 
tion, increased  about  four  times  during  the  exercise  period  and  returned 
approximately  to  the  basal  figure  during  recovery. 

Calculating  the  total  carbohydrate  oxidation  from  these  figures  it 
is  evident  that  these  animals  are  able  to  utilize  large  quantities  of  car- 
bohydrate— in  fact,  a great  part  of  their  total  body  carbohydrate  stores. 

If  liver  glycogen  is  the  source  of  the  carbohydrate  utilized  it  can 
be  concluded  that  mobilization  of  liver  glycogen  to  maintain  a normal 
blood  sugar  can  occur  without  adrenine  and  liver  nerves.  Experiments 
now  in  progress,  in  which  glycogen  will  be  determined  in  liver  and 
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muscle  samples  taken  before  and  after  exercise,  are  expected  to  give 
conclusive  evidence  as  to  the  source  of  the  oxidized  carbohydrate. 
Similar  experiments  on  completely  sympathectomized  animals  would 
throw  light  on  the  rôle  of  sympathin. 

*)  See  Technique.  J.  Pharmacology  and  Experimental  Therapeutics,  62,  90  (1938). 


Donnerstag  Nachmittag  Auditorium  A. 

Guimarâis,  J.  A.  (Porto).  Sur  le  mécanisme  de  la  sécrétion  salivaire. 

En  1851,  Ludwig  démontra  le  rôle  de  la  stimulation  de  la  corde  du 
tympan  sur  l’activité  sécrétoire  de  la  glande  sous-maxillaire. 

Demoor , en  1913,  prouva  que  les  produits  de  la  glande  excitée,  qui 
passent  dans  la  salive,  ont  aussi  un  pouvoir  excito-sécrétoire  : hors  de 
l’intervention  de  la  corde  du  tympan,  la  sécrétion  de  la  glande  sous- 
maxillaire  peut  être  éveillée  lorsqu’on  fait  circuler  par  la  glande  du 
liquide  de  Locke  mélangé  avec  du  sérum  sanguin,  auquel  une  petite 
quantité  de  salive  ou  un  extrait  aqueux  de  la  glande  stimulée  ont  été 
ajoutés.  Les  extraits  de  la  glande  au  repos  se  sont  montrés  inactifs. 

La  salive  et  l’extrait  de  la  glande  excitée  contiennent  donc  une  sub- 
stance excitatrice  de  la  sécrétion  salivaire  qui  est  libérée  pendant  la  sti- 
mulation du  nerf  sécréteur.  Au  laboratoire  de  Demoor , nous  avons  pu 
confirmer  ces  constatations  et  les  développer  sur  quelques  points 
( Guimarâis , 1930). 

Depuis  que  Loewi , Dale , Cannon , et  leurs  collaborateurs,  ont  établi 
la  nature  de  l’action  de  l’influx  nerveux  par  des  médiateurs  chimiques, 
et  que  Babkin,  Gibbs  et  Wolff1)  (1932),  Gibbs  et  Szelöczey2)  (1932), 
Babkin,  Alley  et  Stavraky3)  (1932)  et  Beznak 4)  (1932)  ont  constaté  que 
la  stimulation  de  la  corde  du  tympan,  de  même  qu  elle  provoque  des 
effets  sécrétoires  et  vaso-dilatateurs  sur  la  glande  sous-maxillaire,  met 
aussi  en  liberté  de  l’acétylcholine,  la  question  des  relations  de  l’influx 
nerveux  avec  le  processus  sécrétoire  a été  de  nouveau  posée. 

L’existence  de  puissantes  substances  excitosécrétrices  et  hypoten- 
sives dans  la  salive  sécrétée  pendant  la  stimulation  de  la  corde  du  tym- 
pan et  l’établissement  de  la  libération  de  l’acétylcholine  par  les  excita- 
tions nerveuses  parasympathiques,  ont  induit  Seeker5)  (1934)  à attribuer 
les  effets  de  ces  substances  à l’action  de  l’acétylcholine.  Feldberg  et  nous6) 
(1935),  ainsi  que  Cattell,  Wolff  et  Clark7)  (1935),  Gibbs8)  (1935)  et 
Larson 9)  (1935)  ont,  cependant,  démontré  que  la  salive  ne  contient  pas 
ce  médiateur  chimique.  De  plus,  nous  avons  prouvé  que  les  substances 
sialogènes  sont  libérées  non  seulement  pendant  l’excitation  de  la  corde 
du  tympan,  mais  aussi  quand  on  stimule  les  fibres  sympathiques  glandu- 
laires, ou  quand  on  injecte  de  la  pilocarpine  (Guimarâis10),  1936).  Par 
des  expériences  conduites  sur  le  même  sujet  sur  le  pancréas,  nous  avons 
encore  vérifié  que  le  suc  pancréatique,  sécrété  sous  l’influence  de  l’excita- 
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tion  hormonale  (sécrétine)  ou  nerveuse  (vague),  contient  aussi  des 
substances  hypotensives  et  excitosécrétrices  pour  le  pancréas.  Les  sub- 
stances excitosécrétrices  salivaires  ou  pancréatiques  sont  spécifiques  pour 
chacune  des  glandes  : les  agents  sialogènes  n’ont  pas  d’action  sur  le 
pancréas,  de  même  que  les  substances  excitosécrétrices  pancréatiques 
restent  sans  effet  sécrétoire,  quand  elles  sont  injectées  dans  l’artère 
nourricière  d’une  glande  salivaire. 

La  substance  sécrétrice  salivaire  paraît  être  distincte  de  la  substance 
hypotensive.  En  effet,  nulle  proportion  n’existe  entre  les  effets  sécrétoire 
et  hypotenseur  de  la  salive;  les  deux  substances,  cependant,  sont  re- 
tenues par  un  ultrafiltre  dont  la  porosité  permet  que  le  passage  de  l’acé- 
tylcholine et  de  l’adrénaline  soit  libre  ( Larson 9),  1935;  Guimaràis11), 
1936). 

D’après  ces  constatations,  il  nous  semble  pouvoir  conclure  que  les 
substances  excitosécrétrices  de  la  salive  et  du  suc  pancréatique  sont  pré- 
sentes dans  les  cellules  glandulaires  au  repos  sous  une  forme  inactive; 
le  premier  acte  du  processus  sécrétoire  est  leur  libération  sous  l’in- 
fluence soit  du  médiateur  chimique  (acétylcholine  ou  adrénaline),  soit  de 
l’hormone  (sécrétine)  ou  de  l’alcaloïde  (pilocarpine). 

1)  Babkin,  B.  P.  Gibbs,  O.  S.  and  Wolff,  H.  G.  (1932).  Aich.  exp.  Path.  Phannak.,  168,  32.  '■)  Gibbs  O.  S., 
and  Szelöczey,  J.  (1932).  Arch.  exp.  Path.  Pharmak.,  168,  64.  Guimaràis,  J.  A.  (1930).  C.  R.  Soc.  Biol..  Paris, 
104,  804  et  105,  464.  3)  Babkin,  B.  P.,  Alley,  A.  and  Stavraky,  G.  W.  (1932).  Amer.  J.  Phvsiol.,  101.  2.  4)  Beznâk, 
A.  v.  (1932).  Pflug.  Arch.,  229,  719.  5)  Seeker,  J.  (1934).  J.  Physiol..  81,  81  and  82,  293.  6)  Feldberg.  W.  and 
Guimaràis,  J.  A.  (1935a).  J.  Physiol.,  83,  43P.  Feldberg,  W.  and  Guimaràis,  J.  A.  (1935b).  Ibid..  85,  15. 
7)  Cattell,  McK.,  Wolff,  H.  G.  and  Clark,  D.  (1934).  Amer.  J.  Physiol.,  109,  375.  Demoor,  J.  (1913).  Arch.  int. 
Physiol.,  13, ‘187.  8)  Gibbs,  O.  S.  (1935).  Ibid.,  84,  33.  9)  Larson,  P.  S.  (1935).  J.  Pharmacol.,  Baltimore.  54, 
341.  10)  Guimaràis,  J.  A.  (1936).  J.  Physiol.,  86,  95.  X1)  Guimaràis,  J.  A.  (1936).  Arch.  Portugaises  des  Sc. 
Biol.,  5,  156. 

Patterson,  T.  L.  (Detroit,  Mich.).  The  balloon-method  adapted  to 

a study  of  the  motor  activity  of  the  intact  stomach  of  a fish  with 

analysis  of  results. 

This  investigation  is  a continuation  of  phylogenetic  studies  on  the 
comparative  physiology  of  the  gastric  motor  mechanism  of  a marine 
fish,  the  bullhead  or  cabezone  ( Scorpaenichthys  marmoratus ),  belonging 
to  the  sculpin  family  (Cottidae). 

The  fish  were  anaesthetized  in  a one  per  cent,  etherized  sea  water 
mixture  and  then  by  surgical  procedure  a method  was  developed  for 
the  introdtiction  of  a gastric  rubber  balloon  which  was  passed  through 
the  esophagus  into  the  stomach  and  the  rubber  tube  from  the  balloon 
connecting  with  the  recording  manometer  made  exit  through  a stornos- 
tomy  opening  in  the  floor  of  the  mouth  which  did  not  interfere  with  the 
respiratory  process.  This  method  permits  of  as  nearly  normal  activity 
and  freedom  of  the  fish  as  could  be  naturally  obtained  from  such 
an  animal  under  experimental  conditions  when  placed  in  a large  vi- 
varium provided  with  fresh,  aerated  sea  water,  within  which  it  was 
possible  for  the  fish  to  swim  about  without  disrupting  the  sensitive 
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recording  system.  Under  these  conditions  the  normal  activity  of  the 
filled  and  empty  stomach  could  be  graphically  recorded  on  a slowly 
moving  kymographion  bv  the  balloon-bromoform-manometer  method. 
(Apparatus  and  method  to  be  demonstrated). 

Records  of  digestive  or  hunger  activity  were  obtained  from  eight 
fish  in  which  the  stomach  contractions  for  the  most  part  were  continuous 
and  rhythmical.  During  periods  of  fasting  ranging  from  72  to  479  hours 
the  stomach  exhibited  rhythmical  contractions  at  an  average  rate  of 
approximately  one  per  minute.  The  contractions  varied  in  intensity 
usually  ranging  from  50  to  70  millimeters  of  bromoform.  The  active 
contractions  were  completed  in  twenty  seconds  and  were  separated 
by  a period  of  quiescence  lasting  forty  seconds.  No  tonal  variations 
were  recorded. 

Food  material  remained  in  the  stomach  until  the  third  to  fifth  day  of 
the  fast.  The  rate  and  duration  of  the  rhythmical  contractions  and  the 
duration  of  the  quiescent  intervals  were  nearly  identical  during  digestion 
and  prolonged  fasting.  The  intensity  of  the  contractions  was  greater 
during  digestion,  the  force  often  being  equal  to  100  to  160  millimeters  of 
bromoform. 

The  manometric  pressure  varied  as  the  fish  changed  its  depth  in 
the  water  and  the  locomotor  activity  was  also  recorded.  Body  activity 
did  not  inhibit  the  stomach  movements.  Double  contractions  resembling 
tetanus  were  recorded  from  two  fish  after  a fast  of  75  to  95  hours. 
These  apparently  appeared  as  food  material  left  the  stomach  and  were 
not  in  evidence  the  following  day. 

The  gastric  activity  during  hunger  and  digestion  was  continuous, 
although  in  several  cases  during  hunger  the  rate  and  amplitude  of  the 
contractions  were  diminished  for  two  to  three  hours.  Two  periods  of 
altered  activity  were  separated  by  an  interval  of  normal  activity  lasting 
for  5 to  6 hours.  These  alterations  in  gastric  activity  could  not  be 
correlated  with  any  external  influence,  and  may  possibly  be  similar 
to  the  alterations  or  modified  periodicity  exhibited  by  the  turtle. 

The  gastric  contractions  exhibited  during  hunger  or  digestion  were 
inhibited  by  small  quantities  of  sea  water  or  weak  acid  and  alkali 
when  introduced  directly  into  the  stomach. 

Therefore,  we  may  conclude  from  these  data  that  the  general 
characteristics  of  the  gastric  activity  of  the  fish  are  similar  in  nature 
to  those  exhibited  by  the  turtle  and  bullfrog1). 

J)  Patterson,  T.  L.,  Am.  Jour.  Physiol.,  (1916)  XLII,  pp.  56 — 88. 


Josephson,  Bertil  (Stockholm).  The  elimination  of  bile  acids. 

The  elimination  of  injected  cholic  acids  from  the  blood  by  the 
liver  was  investigated  both  in  animals  and  in  man.  The  conjugation  of 
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cholic  acid  was  studied.  The  results  seem  to  make  possible  a new  test 
of  liver  function. 

Previous  investigators  ( Snell,  Greene  and  Rowntree , Bollman  and 
Mann , Chabrol,  Cottet  and  Sollet ) have  shown  that  bile  salts  injected 
intravenously  into  dogs  disappear  from  the  blood  in  about  half  an  hour. 
These  results  have  been  confirmed  on  cats  and  rabbits  and  in  man. 

It  was  shown  that  this  disappearance  occurred  chiefly  in  the  first 
few  minutes  after  the  injection.  Normally  the  liver  takes  up  most  of  the 
injected  amount  instantly  as  shown  by  Chabrol,  Cottet  and  Sallet,  but 
the  walls  of  the  blood  vessels  are  also  able  to  absorb  bile  salts.  If  the 
liver  was  excluded  (ligation  of  the  afferent  blood  vessels)  the  first  dis- 
appearance from  the  blood  of  intravenously  injected  bile  salts  was  as 
rapid  as  usual.  The  decrease  was  not,  however,  so  great,  with  the  result 
that  the  blood  level  was  above  the  normal  and  remained  so  for  several 
hours. 

On  normal  bile  fistula  animals  bile  salts  injected  into  a peripherical 
vein  were  found  in  the  bile  quantitatively  after  about  30 — 60  minutes. 
If,  however,  the  bile  salt  was  injected  into  the  portal  vein,  only  a small 
part  of  the  injected  amount  was  found  in  the  bile  and  the  blood  content 
remained  high  for  several  hours  as  in  the  animals  with  the  liver  excluded. 
The  excretory  power  of  the  liver  seemed  to  be  “ paralysed  ” by  the 
overwhelming  supply  of  bile  salts.  This  observation  is  in  agreement  with 
the  resorption  experiments  of  Josephson  and  Rydin  (Biochem.  Journ.  30: 
2224,  1936). 

Intravenously  injected  cholic  acid  was  secreted  during  the  first  15 
to  30  minutes  in  the  bile  in  unconjugated  form.  After  this  time  more  and 
more  of  the  surplus  was  excreted  in  the  conjugated  form.  This  indicates 
that  the  conjugation  of  the  bile  acids  is  a time-consuming  and  probably 
an  enzymatic  process.  The  same  phenomenon  was  found  in  cholecystec- 
tomised,  otherwise  healthy  men. 

It  is  well  known  that  animals  with  experimental  jaundice  show  an 
elevation  of  the  blood  cholates.  As  previous  investigators  have  found, 
the  elimination  of  injected  bile  salts  is  slower  than  normal  in  these 
cases.  The  elimination  curves  were  followed  and  found  to  be  different 
in  different  types  of  liver  injuries. 

In  obstructive  jaundice  the  blood  cholates  increase  very  much  after 
a cholate  injection.  Their  concentration  immediately  after  the  injection 
is,  however,  still  much  lower  than  what  would  be  expected  if  no  bile 
salts  had  been  absorbed.  In  fact  only  one  third  to  one  fifth  of  the  injected 
amount  remains  in  the  blood  after  four  minutes.  If  the  afferent  liver 
vessels  are  ligated  in  an  animal  with  obstructive  jaundice,  an  injection 
of  sodium  cholate  gives  an  enormous  augmentation  of  the  blood  content. 
This  increase  corresponds  to  the  concentration  that  would  be  expected 
if  all  the  injected  salt  remained  in  the  blood.  This  indicates  that  in 
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obstructive  jaundice  the  liver  still  has  retained  its  ability  to  fix  bile  salts. 
Here  no  absorption  takes  place  on  the  walls  of  the  blood  vessels,  which 
probably  are  already  loaded  with  bile  salts. 

In  experimental  hepatitis  the  inverse  is  the  case.  The  elevation 
a few  minutes  after  an  injection  is  small  but  obvious.  The  concentration 
maintains  this  slightly  increased  level  for  hours.  In  this  case  the  absor- 
bing power  of  the  liver  is  diminished,  but  the  absorption  to  the  surfaces 
of  the  vessels  occurs  as  usual.  The  elimination  curves  correspond  fairly 
well  to  the  histological  pictures  of  the  damaged  livers. 

In  clinical  cases  with  liver  diseases  the  elimination  curves  cor- 
respond within  wide  limits  to  the  blood  concentrations  found  after  cho- 
late  injections  into  animals  with  experimental  liver  injuries.  The  cholate 
test  especially  has  proved  to  be  of  prognostic  value. 

La  Barre,  Jean  (Bruxelles).  A propos  de  la  présence  dans  le  nerf 

vague  de  fibres  inhibitrices  de  la  sécrétion  externe  du  pancréas. 

D’après  les  expériences  déjà  anciennes  de  Pcnvlow , reprises  par  Mett, 
Kridrewetski  et  Popielski  en  1906  et  par  von  Anrep  en  1914,  la  période 
latente  de  l’excitation  sécrétoire  déterminée  par  stimulation  du  vague 
semblait  s’expliquer  par  la  présence  dans  le  tronc  du  pneumogastrique 
de  fibres  inhibitrices.  D’autre  part,  Gayet  et  Guillaumie  se  sont  trouvés 
dans  l’impossibilité  d’observer  un  elfet  inhibiteur  quelconque  en  super- 
posant une  stimulation  vagale  à une  sécrétion  pancréatique  déjà  provo- 
quée. Aussi  pensent-ils  qu’il  n’est  pas  nécessaire  d’invoquer  la  présence 
de  filets  inhibiteurs  pour  expliquer  les  particularités  de  la  réponse  sécré- 
toire du  pancréas  à la  stimulation  électrique  des  vagues. 

A côté  de  ces  différentes  observations  basées  sur  la  stimulation 
faradique  des  nerfs  pneumogastriques,  nous  avons  noté  deux  ordres  de 
faits  qui  sembleraient  plaider  en  faveur  de  la  présence  dans  le  vague 
de  fibres  inhibitrices. 

1°  De  nombreux  travaux  ont  signalé  des  modifications  de  la  sécré- 
tion externe  du  pancréas  sous  l’influence  de  l’hypoglycémie  déterminée 
par  injection  intrasaphène  d’insuline. 

Dans  une  première  série  de  recherches  effectuées  avec  P.  Destrée , 
nous  avons  étudié,  chez  des  chiens  chloralosés  et  porteurs  d’une  fistule 
pancréatique,  les  effets  de  l’hypoglycémie  produit,  soit  par  l’injection 
intraveineuse  d’insuline,  soit  par  l’hépatectomie,  sur  la  sécrétion  du  suc. 
Nous  avons  observé  dans  ces  conditions  une  diminution  considérable 
du  débit  de  la  sécrétion  pancréatique.  Cette  frénation  prend  fin  et  l’ex- 
crétion pancréatique  augmente  progressivement  si  par  des  injections  de 
dextrose  on  détermine  un  relèvement  de  la  glycémie.  Les  mêmes  phéno- 
mènes peuvent  être  observés  lorsqu’on  limite  les  effets  de  l’hypoglycémie 
aux  centres  nerveux  d’un  chien  chloralosé  dont  la  tête  complètement 
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séparée  de  son  propre  tronc  à l’exception  des  pneumogastriques,  est 
irriguée  par  la  circulation  carotidojugulaire  d’un  congénère  chloralosé. 

2°  Dans  une  deuxième  série  d’expériences,  nous  avons  recherché 
avec  E.  Soaje  Echague  les  effets  de  l’hyperthermie  centrale  sur  la  sécré- 
tion pancréatique. 

Pour  cela,  nous  avons  eu  recours  au  chauffage  diathermique  trans- 
cérébral chez  des  chiens  chloralosés  et  porteurs  d'une  fistule  pancréatique 
chez  lesquels  on  effectue  à 30  minutes  d'intervalle  trois  injections  de 
10  millig.  de  sécrétine  par  kilog.  et  chez  des  animaux  normaux  donnant 
des  réponses  sécrétoires  identiques.  La  première  injection  de  séGrétine 
est  pratiquée  avant  le  chauffage  diathermique,  les  deux  autres  épreuves 
sont  effectuées  immédiatement  puis  30  minutes  après  sa  cessation.  Dans 
ces  circonstances,  la  réponse  sécrétoire  à l’administration  de  l’hormone 
duodénale  diminue  beaucoup  lors  des  2ème  et  3ème  épreuves.  Cette  in- 
hibition sécrétoire  est  bien  d’origine  pneumogastrique,  car  elle  fait  défaut 
chez  les  animaux  préalablement  vagotomisés. 

Les  deux  groupes  de  faits  que  nous  venons  de  relater  montrent  que, 
tant  au  cours  de  l’hypoglycémie  que  de  l’hyperthermie  diathermique  des 
centres,  il  se  produit  une  frénation  d’origine  vagale  de  la  sécrétion  externe 
du  pancréas.  Aussi  nous  demandons-nous  si  ces  résultats  ne  doivent  pas 
être  mis  en  relation  avec  la  stimulation  des  fibres,  inhibitrices  vagales, 
que  l’école  de  Pawlow  avait  cru  pouvoir  mettre  en  évidence. 

Boldyreff,  W.  N.  and  Kellog,  J.  H.  (Battle  Creek,  Mich.  U.S.A.). 
Some  diseases  provoked  by  disturbance  of  external  pancreatic 
secretion. 

The  purpose  of  this  report  is  to  point  out  some  general  diseases 
of  the  organism  caused  by  a disturbance  in  the  external  secretion  of  the 
pancreatic  juice.  This  will  furnish  opening  paragraphs  for  the  new  vast 
chapter  of  pathology,  the  pathology  of  pancreas. 

Pancreas  is  at  work  not  only  during  digestion  hut  also  outside  of  it. 
Even  the  richest  juice  in  ferment  content  flows  precisely  in  absence  of  food 
in  the  stomach  and  intestine.  The  pancreatic  ferments,  as  proven  by 
our  experiments,  are  of  great  importance  in  healthy  and  diseased  condi- 
tion of  the  organism.  A disturbance  in  their  secretion  is  liable  to  cause 
a series  of  diseases.  A new  function  of  the  digestive  apparatus  was 
discovered  — the  periodical  secretion  of  the  pancreatic  juice.  This  is 
the  real  basis  of  what  is  usually  understood  as  the  “ internal  secretion 
of  the  pancreas  ”. 

In  this  report  we  will  deal  with  the  pathological  states  which  may 
be  due  to  a disorder  of  this  function,  and  external  pancreatic  secretion 
in  general.  In  other  instances,  such  as  affection  of  the  thyroid  gland, 
two  kinds  of  diseases  are  possible:  1.  those  caused  by  hyperfunction, 
and  2.  those  depending  upon  hvpofunction  of  the  named  organ.  Likewise 
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in  the  affection  of  the  pancreas,  we  meet  diseases  which  are  traced  to 
hyperfunction  of  the  pancreas  — sea  sickness1),  acute  yellow,  atrophy 
of  the  liver2),  hyperemesis  gravidarum,  and  diseases  which  are  conse- 
quences of  pancreatic  hypofunction  — diabetes  mellitus  and  haemo- 
philia3). 

Hyperemesis  gravidarum  (vomiting  of  pregnancy)  is  one  of  the 
diseased  conditions  which  are  caused  by  excessive  external  secretion 
of  pancreatic  juice.  Pancreatic  juice  as  shown  by  the  experiments  of 
A.  W.  Boldyreff ’ causes  contractions  of  the  small  intestine  while  strongly 
irritating  its  mucosa.  When  this  irritation  is  prolonged,  intestinal  contrac- 
tions are  accompanied  by  gastric  contractions.  A.  W.  Boldyreff  has  artifi- 
cially produced  both  kinds  of  contractions  by  means  of  introducing  into 
the  dogs’  intestines,  through  fistulae,  20 — 50 — 100  cc.  of  active  pancreatic 
juice. 

When  large  amounts  of  pancreatic  juice  are  used  (100  cc  or  more) 
vomiting  always  results,  but  it  stops  immediately  as  soon  as  the 
introduced  pancreatic  juice  is  thrown  outside. 

Experiments  of  S.  A.  Tscherbakoff  in  the  laboratory  of  W.  N.  Boldy- 
rejf in  Russia  have  shown  that  in  pregnancy  there  is  an  increased  activity 
of  the  so-called  periodical  contractions  of  the  stomach  (with  the  empty 
digestive  tract)  and  these  contractions  often  change  into  movements  of 
vomiting. 

Experiments  of  A.  I.  Nikoolin  in  the  same  laboratory  have  estab- 
lished that  such  vomiting  is  accompanied  by  abundant  secretion  of 
the  pancreatic  juice. 

Our  experiments  carried  out  on  female  dogs  before,  during  and  after 
pregnancy  conhrm  all  data  mentioned  above.  They  have  further  shown 
that  in  pregnancy  the  secretion  of  pancreatic  juice  is  usually  greatly 
increased  and  unfrequently  reaches  the  proportion  when  vomiting 
is  unavoidable. 

In  this  manner  we  are  able  to  clarify  the  etiology  of  hyperemesis 
gravidarum.  This  disease  is  caused  by  excessive  secretion  of  the  pancrea- 
tic juice  which  is  quite  common  during  pregnancy. 

*)  Report  at  the  Congress  of  French  Physicians,  Paris  1926.  2)  Report  at  the  Pan  American  Congress 
of  French  Physicians,  Montreal,  Canada,  1936.  3)  Acta  Med.  Scand.  1934;  Am.  Journ.  Dig.  Dis.  and  Nutr.  1935; 
Tohoku  Journ.  Exper.  Med.,  1937. 

Wright,  R.  D.  and  Florey,  H.  W.  (Oxford,  England).  The  effect 

of  nerve  stimulation  on  secretion  of  the  colon. 

1.  Stimulation  by  faradic  stimuli  at  the  rate  of  thirty  per  second 
of  the  peripheral  ends  of  the  severed  nervi  erigentes  of  decerebrated  cats 
causes  a secretion  of  fluid  by  the  colon.  The  distal  half  of  the  colon 
forms  this  fluid  at  an  average  rate  of  5 ccm.  per  hour  when  stimulated 
for  25  secs,  per  minute. 
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2.  Secretion  by  the  colon  can  also  be  excited  by  stimulating  the 
central  end  of  one  nervus  erigens  when  the  other  is  left  intact. 

3.  The  rate  of  secretion  is  reduced  by  stimulating  the  nerves  emana- 
ting from  the  inferior  mesenteric  ganglia  at  the  same  time  as  the  nervi 
erigentes. 

4.  Stimulation  of  these  paravertebral  sympathetic  nerves  alone 
does  not  excite  any  secretion  by  the  colon. 

5.  The  administration  of  eserine  increases  greatly  the  rate  of 
secretion  excited  by  nervous  stimulation. 

6.  Narcotics,  e.g.,  chloralose  and  luminal,  greatly  decrease  the  rate 
of  secretion.  This  is  a peripheral  effect  for  it  occurs  in  the  completely 
decentralised  colon.  The  fact  that  it  is  combated  to  a large  extent  by 
eserine  suggests  that  it  is  due  to  narcosis  of  the  enteric  plexuses. 

7.  A similar  fluid  is  secreted  in  response  to  injection  of  pdocarpine 
and,  in  the  eserinised  cat,  acetyl-choline. 

8.  Atropin  inhibits  the  secretion  caused  by  any  of  these  procedures. 


9.  The  composition 

of  the  secretion  is  : — 

Total  Inorganic 

. 954% 

Enterokinase 

Nil  * 

Organic  Matter 

.325% 

Invertase 

Nil 

Chlorine 

.347% 

Amylase 

Trace 

Phosphate 

Nil 

Dipeptidase 

+ 

Calcium 

Nil 

Erepsin 

Nil 

Trypsin 

Nil 

Lipase 

Nil 

Lysozyme 

Nil 

* We  are  indebted  to  Dr.  M.  A.  Jennings 

for  these  estimations 

10.  The  resting  or  atropinised  colon  can  resorb  this  secretion  com- 
pletely. 

11.  The  reaction  of  the  fluid  when  collected  is  about  pH  8.4  but 
rapidly  goes  to  pH  9.1  when  exposed  to  the  air.  lcc.  juice  neutralises 
about  0.5cc.  of  n/10  HC1.  The  reaction  of  the  solid  faeces  contained  in 
the  colon  varies  from  pH  7 at  the  surface  to  as  low  as  pH  4.8  at  the 
centre  of  the  mass. 

Freitag  Vormittag  Auditorium  A. 

D ow,  Robert  S.  (Bruxelles).  The  electrical  activity  of  the  anterior 
lobe  of  the  cerebellum  and  its  relation  to  postural  tone. 

The  action  potentials  of  the  cerebellar  cortex  have  been  systema- 
tically studied  in  44  cats.  A five  stage  amplifier  of  small  coupling 
capacities  and  a Dubois  oscillograph  has  been  used.  As  Adrian  x)  has 
shown,  this  activity  consists  of  waves  of  low  voltage  (10  to  15  micro- 
volts) and  great  frequency  (150  to  250  per  second).  This  electrical  activity 
was  readily  depressed  by  continued  low  blood  pressure,  by  asphyxia  or 
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occlusion  of  the  carotid  and  vertebral  arteries.  So  long  as  the  blood  pres- 
sure was  not  changed  various  kinds  of  peripheral  stimulation  all  failed 
to  modify  the  amplitude,  frequency  or  regularity  of  this  activity.  Almost 
complete  acute  section  of  the  afferent  pathways  to  the  cerebellar  cortex 
failed  to  modify  fundamentally  the  activity  as  long  as  the  circulation, 
local  and  general,  was  maintained  as  before.  Waves  of  low  frequency 
(15  to  30  per  second),  similar  to  those  seen  in  the  cerebrocortical 
encephalogram  were  seen  in  the  cerebellar  cortex  under  poor  metabolic 
conditions  produced  by  circulatory  disturbances  or  asphyxia.  Irregular 
slow  waves  of  large  amplitude  similar  in  their  individual  form  to  cerebral 
cortical  waves  were  sometimes  seen  after  several  hours  exposure  and 
repeated  faradizations.  If  the  blood  pressure  was  constant  the  cerebellar 
activity  was  relatively  less  affected  by  general  ether  anesthesia  than  was 
the  cerebrocortical  activity.  The  application  of  2 p.c.  cocaine  to  the 
anterior  lobe  in  the  decerebrate  cat  decreased  the  electrical  activity  and 
visibly  and  palpably  increased  the  extensor  tone  which  returned  again 
to  its  previous  level  coincident  with  the  return  of  the  normal  cerebellar 
activity  in  the  anterior  lobe.  Strychnine  sulfate  in  1/100  solution  likewise 
depressed  cerebellar  action  potentials  at  the  site  of  application.  The  so 
called  ’’strychnine  spikes“  characteristic  of  the  cerebro-cortical  encephalo- 
gram after  the  application  of  strychnine  were  never  seen  following  its 
application  to  the  cerebellar  cortex. 

Strong  faradic  stimulation  at  the  site  of  derivation  was  followed  by 
a period  of  hyperactivity  (increased  amplitude,  frequency  and  regularity 
of  the  waves)  lasting  about  eight  seconds  which  was  in  turn  followed  by 
a much  longer  period  of  hypoactivity  (decreased  amplitude,  frequency 
and  regularity  of  the  waves).  If  the  stimulus  was  short,  interrupted  or 
weak  it  was  followed  only  by  a primary  depression  of  activity  which 
gradually  returned  to  normal  after  about  30  seconds.  The  postural  tone, 
as  measured  by  an  isometric  myogram  of  an  isolated  extensor  muscle 
(plantaris),  and  the  action  potentials  of  the  anterior  lobe  of  the  cerebel- 
lum were  simultaneously  recorded  in  the  decerebrated  cat.  After  a short 
stimulation  with  primary  post-stimulatory  depression  of  activity  in  the 
anterior  lobe  the  rebound  was  rapid  and  the  tonus  was  maintained  at  an 
elevated  level  and  returned  to  its  pre-stimulatory  state  coincident  with 
the  return  of  the  electrical  activity  in  the  anterior  lobe.  After  a long 
stimulation  with  a primary  augmentation  of  activity  the  tonus  was 
depressed  during  the  augmentation  phase,  rose  to  above  normal  during 
the  depressed  phase  and  returned  to  normal  coincident  with  the  return 
of  the  pre-stimulatory  electrical  activity  of  the  anterior  lobe.  In  other 
words,  other  things  being  equal,  the  extensor  tone  in  a decerebrated  cat 
is  inversely  proportional  to  the  state  of  electrical  activity  of  the  anterior 
lobe  of  the  cerebellum.  Similar  changes  in  the  activity  of  the  hemispheres 
(lohulus  ansiformis)  were  seen  but  they  were  not  associated  with  any 
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change  of  muscle  tone  in  the  decerebrated  preparation.  This  effect  from 
the  anterior  lobe  was  obtained  with  the  decerebrate  section  either  above 
or  below  the  red  nucleus. 

This  work  has  shown  that  the  oscillographic  method  records  the 
true  functional  activity  of  the  cerebellum  which  in  the  anterior  lobe 
appears  to  be  the  inhibition  of  postural  tone. 

1)  Adrian,  E.  D.  (1935),  J.  Physiol.  83,  32 P.  A preliminary  report  of  this  work  see  C.  R.  Soc.  Biol., 
Paris,  1938. 


Jung,  R.  und  Kornmüller,  A.  E.  (Berlin).  Die  mehrfache  Ableitung 

subkortikaler  Potentialschwankungen,  eine  Methode  zum  Studium 

zentralnervöser  Erregungsabläufe. 

In  Anlehnung  an  die  Untersuchungen  über  die  lokalisierten  elektro- 
biologischen  Erscheinungen  der  Hirnrinde  ( Kornmüller  1932 — 1937) 
wurden  im  Jahre  1937  systematische  Untersuchungen  über  die  Po- 
tentialschwankungen in  subkortikalen  grauen  Teilen  des  Zentralnerven- 
systems begonnen.  Mit  der  von  TU.  R.  Hess  angegebenen  Technik 
der  Lokalisationen  und  Elektrodenführung  wurden  bei  Kaninchen  und 
Katzen  Potentialschwankungen  verschiedener  subkortikaler  Hirnteile 
abgeleitet  und  mit  dem  Polyneurographen  von  Tönnies  gleichzeitig 
mehrfach  registriert.  Operation  in  kurzdauernder  Stickoxydulnarkose 
oder  Lokalanaesthesie  mit  anschliessender,  mehrere  Stunden  dauernder 
Ableitung  am  wachen  Tiere.  Ergänzung  durch  Reiz-  und  Ausschal- 
tungsversuche. Die  Lokalisation  wurde  zunächst  makroskopisch  an 
Horizontalschnitten  durch  die  Berliner  Blaureaktion  nach  Eisenab- 
scheidung von  der  blanken  Spitze  der  Elektrode  kontrolliert  und  später 
histogisch  bestätigt. 

Durch  die  mehrfache  Ableitung  mit  gleichzeitiger  Registrierung 
lässt  sich  Aufschluss  über  den  Mechanismus  der  Erregungsabläufe  auch 
in  einem  subkortikalen  Kerngehiet  erhalten,  sowie  über  die  funktionellen 
Verknüpfungen  verschiedener  Hirnteile  untereinander,  wie  dies  Korn- 
müller an  Beispielen  der  Hirnrinde  aufgezeigt  hat. 

In  allen  Fällen  wurde  sowohl  unipolar  (gegen  eine  auf  elektrisch 
inaktivem  Knochen  liegende  Elektrode)  wie  bipolar  (zwischen  2 im 
selben  Kerngebiet  steckenden  Elektroden)  abgeleitet.  Die  unipolare 
Ableitung  ergibt  grössere  Amplituden  (bis  zu  0.3  m\  ) und  ein  klareres 
Bild  der  einzelnen  Potentialschwankungen,  zeigt  jedoch  gelegentlich 
auch  Streuungen  und  Störungen  aus  anderen  Gebieten,  z.  B.  von  der 
inaktiven  Elektrode  her.  Die  bipolare  Ableitung  lässt  zwar  Streuungen 
aus  anderen  Hirngegenden  besser  ausschalten,  doch  können  die  Ampli- 
tuden bei  dieser  Ableitung  wegen  der  w eitgehend  synchronen  Abläufe 
im  selben  Kerngebiet  sehr  klein  sein  (0,02 — 0,05  m\  bei  einem  Elek- 
trodenabstand von  1,5 — 3 mm).  Die  Grösse  der  durch  die  bipolare 
Ableitung  registrierten  Potentialschwankungen  ist  von  verschiedenen. 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


221 


auch  accidentellen  Faktoren  mitbedingt.  Es  ist  auch  bei  subkortikalen 
Ableitungen  zweckmässig,  sowohl  die  unipolare  wie  die  bipolare  Ab- 
leitung möglichst  gleichzeitig  zu  verwenden. 

In  den  grösseren  einheitlichen  Kerngebieten,  z.  B.  im  Striatum, 
ergeben  sich  bei  doppelter  unipolarer  Ableitung  im  Elektrodenabstand 
von  1,5 — 3 mm  zeitlich  übereinstimmende  Schwankungen,  die  nur  in 
der  Form  und  Grösse  einzelner  Wellen  geringe  Abweichungen  zeigen. 
Bei  dreifacher  Ableitung  (doppelt  unipolar  und  bipolar)  lässt  sich  zeigen, 
dass  die  bipolare  Registrierung  die  Differenz  der  unipolaren  darstellt 
und  im  selben  Kerngebiet  vor  allem  intensitativ,  aber  nicht  zeitlich 
verschiedene  Potentialdifferenzen  erfasst.  ,. Biphasische  Artefakte“ 
durch  zeitlich  verschiedene  Abläufe  wurden  nur  ausnahmsweise  und 
unter  abnormen  Bedingungen  gefunden.  Die  Erregungsabläufe  inner- 
halb der  bisher  untersuchten  subkortikalen  Kerngebiete  gingen  also 
weitgehend  synchron  vor  sich.  Ein  Vergleich  dieser  Befunde  mit  den 
Feststellungen  von  Kornmiiller  und  von  Adrian  über  „langsame“  gerich- 
tete Erregungsausbreitung  in  der  Hirnrinde  wird  angestellt. 

Bisher  wurden  vor  allem  die  grösseren  subkortikalen  Kerne 
(Striatum,  Thalamus)  sowie  tiefer  gelegene  Rindengebiete,  die  durch 
Trepanation  schwer  erreichbar  sind,  mit  der  beschriebenen  Methodik 
angegangen.  Charakteristische  Befunde  von  lokalisierten  elektrischen 
Erscheinungen  werden  in  Einzelheiten  demonstriert.  Für  das  Striatum 
sind  periodenweise  Abläufe  von  10 — 12  Hz  bei  Kaninchen  und  8 — 10  Hz 
bei  der  Katze  kennzeichnend.  Diese  Abläufe  zeigen  nicht  nur  in  ihrem 
Typus,  sondern  auch  in  ihrem  zeitlichen  Auftreten  eine  weitgehende 
Übereinstimmung  mit  den  Potentialschwankungen  der  motorischen 
Rinde  der  Versuchstiere.  Ähnliche  periodische  Abläufe  finden  sich  in 
den  Septumkernen  und  im  medialen  Thalamuskern,  während  der  la- 
terale und  vordere  Thalamuskern  derartige  Abläufe  nicht  zeigen. 

Auch  bei  der  Einwirkung  von  Sinnesreizen  ergaben  sich  charak- 
teristische, lokalisatorisch  verschiedene  Befunde.  Während  das  Stria- 
tum z.  B.  ebenso  wie  ein  Teil  der  kortikalen  Felder  auf  Schmerzreize 
mit  einer  ausgesprochenen  „Hemmung“  reagiert,  zeigt  sich  auf  die- 
selben Reize  gleichzeitig  mit  der  Hemmung  im  Striatum  und  der  moto- 
rischen Rinde  in  den  Randgebieten  des  Ammonshorns  eine  rhythmische 
Aktivierung  von  5 Hz. 

Mit  Hilfe  besonders  konstruierter  Hohlnadelelektroden  konnten 
in  sub kortikalen  Gebieten  durch  Injektion  kleinster  Strychninmengen 
abnorm  grosse  lokalisierte  Potentialschwankungen  im  Sinn  der  Krampf- 
ströme erzeugt  werden,  deren  Ausbreitung  und  Auswirkung  auf  andere 
Gebiete  studiert  wurde.  Obwohl  derartige  Abläufe  abnorme  Vorgänge 
darstellen,  die  von  den  normalen  elektrischen  Erscheinungen  scharf 
getrennt  werden  müssen,  können  sie  doch  Hinweise  für  die  Erregungs- 
ausbreitung geben. 
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Renshaw,  Birdsey,  and  Forbes,  Alexander  (Boston,  Mass.).  Electrical 

activity  of  the  hippocampus,  recorded  with  microelectrodes. 

Deep  pentobarbital  anesthesia  greatly  simplifies  the  action  po- 
tential patterns  which  occur  in  the  cerebral  cortex  of  the  cat.  Micro- 
electrodes consisting  of  glass  pipettes  drawn  to  terminal  apertures  of 
from  15  to  100  u and  filled  with  Ringer  solution  in  which  chlorided 
silver  wires  are  inserted,  thrust  into  the  cerebral  gray  matter,  further 
simplify  these  potentials  as  recorded. 

Repetition  of  simple  monophasic  excursions  of  from  30  to  70  milli- 
seconds duration  suggests  physiological  units — probably  organized 
groups  of  neurones. 

The  source-  of  potential  may  be  sharply  localized  by  recording 
with  two  microelectrodes  separated  by  0.2  mm  or  less  ( Forbes , Renshaw 
and  Rempel , 1937). 

Further  experiments  ( Renshaw , Forbes  and  Drury,  1938)  have 
been  performed  on  the  hippocampus,  chosen  because  it  is  an  elementary 
cortex  whose  neurones  are  arranged  in  a relatively  simple  manner,  the 
axons,  cell  bodies  and  dendrites  falling  into  fairly  well-defined  layers. 
Its  anatomical  details  have  been  carefully  described  ( Cajal , 1911; 
Lorente  de  No\  1934). 

The  microelectrodes  were  inserted  into  the  hippocampus  with  a 
calibrated  micromanipulator  and  the  action  potentials  recorded  with 
an  amplifier  and  cathode  ray  oscillograph.  Subsequent  histological 
examination  showed  precisely  the  position  of  the  microelectrodes  during 
the  recording. 

Both  with  gross  surface  electrodes  and  with  microelectrodes  in 
various  positions  within  the  hippocampus,  waves  are  recorded  which 
are  similar  to  those  described  above  as  found  in  the  isocortex.  They 
vary  somewhat  in  duration  and  waveform,  but  their  average  duration, 
about  40  to  50  msec.,  is  similar  to  the  simplest  of  the  isocortex  waves; 
they  are  regularly  monophasic  and  of  smooth  contour. 

In  sharp  contrast  to  these  relatively  slow  waves,  we  find  fast 
“ axon-like  ” (“  spike  ”)  potentials  of  1 to  2 msec,  duration,  which 
occur  only  in  restricted  regions,  shown  by  histological  controls  to  be 
closely  related  to  the  layer  containing  the  pyramidal  cell  bodies.  Though 
these  potentials  amount  to  several  hundred  microvolts  between  one 
microelectrode  and  an  adjacent  surface  electrode,  they  are  not  recorded 
between  the  same  surface  electrode  and  a second  microelectrode  only 
0.2  millimeters  from  the  first.  This  shows  that  the  disturbances  involve 
only  a small  volume  of  tissue. 

The  “ axon-like  ” potentials  are  further  contrasted  with  the  slow 
waves  in  that  the  microelectrode  in  the  cell  layer  is  always  negative 
to  the  surface  electrode  during  the  predominant  phase.  This  major 
excursion  is  sometimes  followed  by  a much  smaller  positive  phase. 
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In  the  slow,  monophasic  waves,  on  the  other  hand,  either  the  deep  or 
the  surface  electrode  may  become  negative. 

The  “ axon-like  ” potentials  often  appear  in  periods  of  activity 
alternating  with  periods  of  quiet  (30  to  60  seconds  duration).  Often 
rapid  groups  of  4 or  5 “ axon-like  ” potentials  appear  in  which  the 
potential  of  successive  spikes  progressively  decreases  and  both  their 
duration  and  the  interval  between  them  increase.  The  duration  of 
such  a group  is  usually  about  20  msec. 

All  evidence  indicates  that  the  slow  waves  are  not  summations 
of  overlapping  “axon-like”  spikes.  No  intermediate  forms  are  seen; 
when  both  types  of  activity  are  recorded  together  they  appear  to  vary 
independently.  The  frequent  repetition  of  “ axon-like  ” spikes  with 
the  same  size  and  shape  in  a given  record,  and  their  sharp  localization 
in  the  tissue  suggest  that  they  may  be  the  discharges  of  single  cells. 
The  slow  waves  seem  more  likely  to  signify  changes  involving  a number 
of  cells. 

Electrical  stimulation  of  afferent  fibers  to  the  hippocampus  evokes 
potentials  as  recorded  with  gross  electrodes  on  the  surface  of  the  hippo- 
campus, which  resemble  strikingly  the  responses  of  the  spinal  cord 
to  the  stimulation  of  its  dorsal  roots  ( Gasser  and  Graham , 1933). 

Cajal,  S.  R.,  1911,  Histologie  du  système  nerveux  de  l'homme  et  des  vertébrés,  Tome  II,  Paris.  Forbes, 
A.,  Renshaw,  B.,  and  Rempel.  B.,  1937,  Am.  J.  Physiol.  (Proc.  Am.  Physiol.  Soc.)  119,  309 — 310.  Gasser,  H.  S., 
and  Graham,  H.  T.,  1933,  Am.  J.  Physiol.  103,  303 — 320.  Lorente  de  No,  R.,  1934,  J.  Psychol.  U.  Neurol., 
46,  113 — 177.  Renshaw,  B.,  Forbes,  A.,  and  Drury,  C.,  1938,  Am.  J.  Physiol.  (Proc.  Am.  Physiol.  Soc.),  in  press. 


Dusser  dE  Barenne,  J.  G.  and  McCulloch,  W.  S.  (New  Haven).  Some 

experiments  on  the  electrocorticogram. 

In  a previous  paper  (Dusser  de  Barenne  and  McCulloch,  Journal 
of  Neurophysiology  1 (1938)  it  was  shown  that  local  strychninization  of 
Area  4-s  or  area  1,  the  areas  bordering  the  leg-  and  armportions  of  area  4 
(L.  4 and  A.  4)  of  the  sensory  cortex  of  the  macaque’s  brain,  results  in  a 
temporary  suppression  of  the  electricorticogram  (ECG)  of  L.  4 and 
(or)  A.  4. 

Two  further  experimental  findings  are  of  significance  here. 

1.  The  above  mentioned  suppression  of  the  ECG  appears  after 
severance  of  the  cortico-cortical  connections  between  4-s  and  L.  4 — A.  4 
by  a deep  incision  (10 — 12  mm.  deep)  almost  reaching  the  optic  thalamus. 

2.  Undercutting  of  4-s  prevents  this  suppression,  but  leaves  the 
ECG  of  L.  4 and  A.  4 apparently  unchanged. 

The  above  mentioned  suppression  is,  therefore,  due  to  nervous 
impulses  from  4-s  (or  1),  evoked  by  its  local  strychninization , blocking  the 
activity  of  some  subcortical  structure , which  in  turn  leads  to  a decrease  of 
the  activity  of  the  sensory  cortex.  All  available  anatomical  and  physiologi- 
cal evidence  points  to  the  optic  thalamus. 
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Bremer,  F.  (Bruxelles).  Etude  oscillographique  des  réponses  sen- 
sorielles de  l’aire  acoustique  corticale  chez  le  chat. 

Les  réactions  sensorielles  de  Faire  acoustique  corticale  du  chat  ont 
été  étudiées  oscillographiquement  en  méthode  bipolaire  sur  la  prépara- 
tion «encéphale  isolé»1).  Dans  ces  conditions  expérimentales  réalisant 
un  état  fonctionnel  du  cerveau  voisin  de  la  normale  (absence  de  nar- 
cose), les  faits  suivants  ont  été  observés: 

1°  Les  limites  de  Faire  acoustique  données  par  Kornmüller2)  ont 
été  confirmées.  Elle  s’étend  sur  la  plus  grande  partie  de  la  circonvolu- 
tion ectosylvienne  antérieure  et  moyenne,  elle  est  nettement  limitée  en 
haut  par  la  fis.  suprasylvia  et  coïncide,  sans  se  confondre  avec  elle,  avec 
la  région  des  mouvements  d’exploration  associés  des  oreilles  et  des  yeux. 

2°  La  réponse  à un  stimulus  sonore  très  brusque  et  très  bref  («  clic  ) 
est  constituée  par  la  succession  d’une  grande  onde  brève  dipbasique 
(négativité  initiale  par  rapport  à l’électrode  indifférente,  suivie  d’une 
oscillation  positive  plus  forte,  latence  de  8 à 10  millisec.)  et  d’une 
« afterdischarge  » caractérisée  par  l’accélération,  la  régularisation,  et 
éventuellement  (selon  la  grandeur  des  ondes  de  repos)  l’amplification 
des  ondes  corticales.  Cette  afterdischarge  peut  être  d’une  telle  intensité 
qu’elle  masque  Fonde  initiale,  et  que  la  réponse  à une  série  rythmique 
de  clics  de  très  basse  fréquence  (2  à 3 par  seconde)  ressemble  à la  ré- 
ponse à un  stimulus  sonore  continu. 

3°  L’onde  primaire  et  l’afterdischarge  de  la  réaction  au  clic  sont 
modifiées  différentiellement  par  divers  agents  et  conditions  fonction- 
nelles. La  strychnine  amplifie  énormément  Fonde  primaire.  L’acé- 
tylcholine (en  injection  intracarotidienne  de  0,1  à 1 gamma)  intensifie 
l’afterdischarge.  Celle-ci  tend  à disparaître  dans  le  sommeil  barbitu- 
rique et  le  sommeil  naturel  profond.  Elle  persiste  par  contre  très  long- 
temps dans  la  narcose  éthérique. 

4°  La  réponse  à un  stimulus  sonore  (son  pur)  de  début  brusque  est 
constituée,  après  une  grande  onde  initiale,  par  une  accélération,  une 
régularisation  et  éventuellement  une  amplification  des  ondes  corticales, 
proportionnelles  à l’intensité  du  stimulus.  La  réaction  montre  des 
signes  plus  ou  moins  précoces  de  fatigue,  parfois  déjà  après  moins  d’une 
seconde.  Un  effet  « off  » (grande  onde  terminale)  a été  parfois  observé. 

5°  L’enregistrement  simultané  de  la  réponse  de  différentes  parties 
de  Faire  acoustique  n’a  pas  permis  de  mettre  en  évidence  de  localisation 
en  rapport  avec  la  hauteur  du  son  (confirmation  de  Kornmüller  1933 
et  de  H.  Davis  1934).  En  effet,  les  différentes  subdivisions  de  1 aire 
réagissent  simultanément  avec  une  intensité  similaire  à un  son  de  hau- 
teur déterminée.  D’autre  part,  l’effet  de  « masquage  »,  par  un  son 
continu  intense,  des  grandes  ondes  provoquées  par  des  cbcs  ou  bien  des 
pulsations  strychniques3)  ( Bremer . 1937.  1938)  s’observe  simultanément 
en  tous  les  points  de  Faire,  quelle  que  soit  la  hauteur  du  son  masquant. 
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6°  Des  expériences  de  fatigue  sensorio-corticale  paraissent  indiquer 
la  réunion  dans  chaque  subdivision  de  l’aire  acoustique  d’éléments  neu- 
roniques en  rapport  avec  les  différents  éléments  sensoriels  de  l’organe 
de  Corti. 

7°  Les  pulsations  électriques  d’une  région  strychnisée  de  l’aire 
acoustique  sont  limitées  à ce  territoire.  Lorsque  toute  l’aire  est  strych- 
nisée ses  pulsations  tendent  à se  synchroniser  par  la  domination  d’un 
pacemaker.  Mais  ce  phénomène  peut  être  observé  également  dans  les 
limites  d’un  territoire  hétérogène,  comprenant  des  régions  fonction- 
nellement différentes  de  l’écorce  cérébrale. 

!)  Bremer  (1935)  (1937).  2)  Kornmüller  (1935)  (1937).  3)  Bremer  (1937)  (1938). 

Moruzzi,  Giuseppe  (Bruxelles).  Ricerche  oscillografiche  sull’attività 

elettrica,  spontanea  e provocata,  della  corteccia  cerebrale  nell’ipogli- 

cemia  insulinica. 

Le  ricerche  sono  state  eseguite  su  gatti  e su  conigli.  I primi 
erano  in  sonno  barbiturico  (Dial)  al  momento  dell’esperienza;  i secondi 
invece  erano  completamente  svegli,  la  preparazione  essendo  stata  fatta 
parecchie  ore  prima  sotto  narcosi  eterea  o sotto  narcosi  locale  (novo- 
caina).  L’insulina  veniva  iniettata  per  via  sottocutanea,  a dosi  con- 
vulsivanti.  L’attività  elettrica  veniva  derivata  con  elettrodi  bipolari 
dalla  corteccia  cerebrale,  privata  del  suo  involucro  durale,  e veniva 
registrata  mediante  un  amplificatore  a 5 piani  e un  oscillografo  di 
Matthews. 

I risultati  principali  sono  stati  i seguenti: 

1)  Nel  coniglio  l’attività  elettrica  comincia  a differenziarsi  netta- 
mente  dalla  normale  per  valori  di  glicemia  oscillanti  fra  0.70  e 0.60°/00. 
L’oscillogramma  ricorda  allora  quello  del  sonno  barbiturico  in  questo 
animale  (Ectors,  1936)  : successione  regolare  di  onde  assai  ampie 
(500 — 1000  uV.)  e di  bassa  frequenza  (2 — 3 H.).  In  questo  période  il 
coniglio  è tranquillo  e appare  anzi  intontito. 

2)  La  fase  descritta  è transitoria  e di  durata  variabile.  In  seguito 
l’attività  elettrica  va  diminuendo;  la  depressione  non  è (generalmente) 
progressiva,  ma  è inframmezzata  da  brevi  periodi  di  restauro.  Per 
valori  di  glicemia  oscillanti  fra  0.50  e 0.35°/00  l’attività  elettrica  corticale 
diventa  pressochè  nulla;  poco  dopo  il  coniglio  appare  incapace  di  man- 
tenere  la  normale  posizione  eretta  e présenta  le  convulsioni  ipogli- 
cemiche.  Queste  ultime  si  osservano  nel  completo  silenzio  elettrico 
della  zona  corticale  motrice. 

3)  L’estinzione  dell’attività  elettrica  corticale  è conseguenza  diretta 
dell’ipoglicemia,  perché  si  instaura  quando  la  pressione  arteriosa, 
l’elettrocardiogramma  e la  circolazione  locale  cerebrale  sono  ancora 
normali.  L’estinzione  non  significa  d’altra  parte  esaurimento  completo 
dei  neuroni;  infatti,  se  l’animale  aveva  tendenza  all’epilessia  jack- 
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soniana,  è possibile  osservare  nella  corteccia  masticatrice  le  onde  epi- 
lettiche  in  uno  sfondo  di  attivitä  spontanea  pressochè  nulla. 

4)  L’iniezione  endovenosa  di  glucosio  rianima  subito  l’attività  cor- 
ticale depressa.  Tuttavia  se  la  depressione  aveva  durato  a lungo,  il 
glucosio,  pur  avendo  un’azione  immediata  sulla  attitudine  (e  eventual- 
mente sulle  convulsioni)  del  coniglio,  agisce  solo  dopo  10 — 15  minuti 
sull’attività  corticale.  L’iniezione  endovenosa  di  lattato  non  rialza 
l’attività  elettrica  corticale,  non  impedisce  ulteriori  convulsioni  nè 
permette  il  ritorno  alla  attitudine  normale. 

5)  La  risposta  della  circonvoluzione  ectosilviana  anteriore  agli 
stimoli  acustici,  nel  gatto  barbiturizzato,  viene  ugualmente  depressa  e 
da  ultimo  abolita  nell’ipoglicemia  insulinica;  ma  poicbè  la  depressione 
dell’attività  spontanea  è più  précoce  e più  marcata,  l’attività  provocata 
appare  in  un  primo  tempo  più  evidente  per  effetto  di  contrasto  e forse 
di  periodo  refrattario.  Il  fenomeno  non  è specifico,  ma  è prodotto  da 
vari  agenti  depressori  ( Bonnet  et  Bremer,  1937). 

Freitag  Vormittag  Auditorium  B. 

Basler,  A.  (Breslau).  Beiträge  zur  Physiologie  des  Fusses  in  ihrer  An- 
wendung auf  den  Bau  des  Schuhes. 

Der  Fuss  des  Menschen  ist  von  Hause  aus  ein  wunderbares  Kunst- 
werk der  Natur,  das  grösstmögliche  Zweckmässigkeit  mit  kraftvoller 
Grazie  vereinigt.  Aber  durch  unsere  heutige  Fussbekleidung  wird  sowohl 
die  Leistung  wie  die  Formschönbeit  vielfach  in  unverantwortlicher  Weise 
beeinträchtigt. 

Als  Grundlage  für  die  folgenden  Ausführungen  seien  einige  Eigen- 
schaften des  normalen  wenig  von  Schuhwerk  beeinflussten  Fusses  be- 
sonders hervorgehoben.  Der  Fuss  als  Ganzes  kann  sowohl  in  der  Sagittal- 
ebene,  wie  in  der  Frontalebene  gedreht  werden.  Die  Beugung  und  Strek- 
kung  in  der  Sagittalebene  vollzieht  sich  um  eine  durch  den  äusseren 
Knöchel  gelegte  Achse.  Die  grösste  Beugung  beträgt  rund  70°,  mitunter 
aber  auch  mehr;  das  ist  so  zu  verstehen,  dass  dann  die  Fussohle  mit  einer 
senkrecht  zur  Unterschenkelachse  stehenden  Ebene  (Ausgangsebene) 
den  Winkel  70°  einscliliesst.  Die  Streckmöglielikeit  des  Fusses  dürfte 
ihre  Grenze  erreicht  haben,  wenn  der  Winkel,  den  die  Fussohle  mit  der 
Ausgangsebene  bildet,  35°  beträgt.  Ausserdem  kann  der  Fuss  aber  auch 
in  frontaler  Richtung  gedreht  werden.  Wieweit  dabei  eine  Kombination 
von  mehreren  Gelenken  vorliegt,  interessiert  uns  an  dieser  Stelle  nicht. 
Die  Einwärtskantung  wird  immer  kräftiger  durchgeführt  (im  Mittel 
15,3  kg)  als  die  Auswärtskantung  (13,5  kg).  Die  bei  Streckung  der  Gross- 
zehe erreichte  Maximalkraft  kann  bis  zu  15  kg  betragen.  Für  die  2.  bis 
5.  Zehe  ist  die  Kraft  entsprechend  kleiner.  Noch  grössere  Kräfte  treten 
bei  der  Beugung  der  Zehen  auf.  Darüber  soll  später  noch  etwas  gesagt 
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werden.  Die  von  Natur  aus  vorhandene  reichliche  Betätigung  der  Zehen 
erfordert  Raum:  deshalb  sind  die  Zehen  fächerförmig  angeordnet.  Die 
Folge  davon  ist,  dass  der  Fuss  über  die  Zehen  wesentlich  breiter  ist  als 
über  die  Zehenballen.  Dieser  Beschaffenheit  des  Fusses  muss  die  Fuss- 
bekleidung  Rechnung  tragen.  Wenn  die  Zehen,  wie  das  meist  geschieht, 
in  eine  zu  enge  Schuhspitze  eingezwängt  werden,  wird  dem  Fuss  in 
doppelter  Weise  geschadet.  Zunächst  soll  die  Ablenkung  der  Grosszehe 
nach  aussen  erwähnt  werden.  Da  die  Tatsache,  dass  in  den  meisten 
Fällen  die  Schuhe  die  Ursache  für  Hallux  valgus  sind,  immer  noch  bestrit- 
ten wird,  haben  wir  eingehende  Untersuchungen  über  den  Abbiegungs- 
winkel für  die  grosse  Zehe  ausgeführt  und  gefunden,  dass  er  um  so  stärker 
wird,  je  grösser  der  Schuheinfluss  ist. 

Weit  verheerender  ist  die  Wirkung  schlechten  Schuhwerks  auf  die 
Kleinzehenseite.  Diese  Veränderungen  lassen  sich  am  besten  erkennen 
an  der  Kraft,  die  jede  einzelne  Zehe  bei  der  Beugung  auszuüben  vermag. 
Bei  dem  durch  unzweckmässiges  Schuhwerk  wenig  veränderten  Fuss 
beträgt  die  bei  der  Beugung  der  Grosszehe  ausgeübte  Kraft  beispiels- 
weise einmal  19,6  kg.  Die  sich  anschliessenden  Zehen  drückten  die  Wider- 
stände: 14,  13,  10  und  8 kg.  Die  kleine  Zehe  ist  vielfach  wieder  stärker 
als  die  zweite  und  vierte  Zehe.  Beim  Tragen  spitzer  Schuhe  aber  bleibt 
zwar  die  Grosszehe  ungefähr  gleich  stark,  die  Kraft  der  zweiten  Zehe 
jedoch  ist  viel  schwächer;  sie  beträgt  nur  noch  den  dritten,  häufig  den 
fünften  Teil  derjenigen  des  Hallux. 

Das  Nachlassen  der  Kraft  der  Plantarmuskeln  erscheint  auf  den 
ersten  Blick  bedeutungslos.  Da  diese  Muskeln  aber  nebenbei  den  Zweck 
haben,  das  Fussgewölbe  auf  der  Kleinzehenseite  zu  spannen,  suchen 
Menschen  mit  der  veränderten  Zehenkraft  diese  Schwäche  zu  kompen- 
sieren. 

Wenn  die  Aussenseite  des  Fusses  versagt,  dann  geht  man  bei  aus- 
wärts gekantetem  Fuss  auf  der  Innenseite  und  der  Knickfuss  ist  fertig. 
Natürlich  müssen  bei  seinem  Zustandekommen  noch  verschiedene  Mo- 
mente mitwirken.  Ausserdem  ist  der  geschilderte  Mechanismus  auch  bei 
allen  Senkungen  als  Ursache  beteiligt.  Aber  immerhin  stellt  die  Schwä- 
che der  lateralen  Sohlenmuskeln  ein  wesentliches  Moment  für  die  Ent- 
stehung des  Knickfusses  dar.  Eine  Schwächung  dieser  Muskeln  infolge 
zu  geringfügiger  Bewegung  der  Zehen  hat  aber  der  Kulturmensch  nur 
den  an  der  Spitze  zu  engen  Schuhen  zu  verdanken.  Ihr  gegenüber  treten 
Verunstaltungen  der  2.  bis  5.  Zehe  praktisch  in  den  Hintergrund. 

Wie  sollen  dann  aber  die  Schuhe  am  Fuss  halten?  Der  Halt  des 
Schuhes  muss  da  erfolgen,  wo  er  nichts  schaden  kann,  d.  h.  dicht  hinter 
den  Zehen.  Dann  genügt  es  allerdings  nicht,  dass  nur  das  Oberleder  eng 
geschnitten  ist,  sondern  an  dieser  Stelle  muss  auch  die  Sohle  auf  beiden 
Seiten  eingebuchtet  sein. 
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Damit  der  Fuss  nicht  aus  dieser  Umklammerung  nach  hinten  rutscht, 
muss  der  Schuh  mit  einer  kräftigen  Fersenkappe  versehen  sein.  Der 
nicht  zu  hohe  und  nicht  zu  schmale  Absatz  scheint  physiologisch  ziem- 
lich indifferent  zu  sein.  Sein  Einfluss  auf  das  Gehen  lässt  sich  in  den 
verschiedensten  Richtungen  nachweisen.  Aber  er  wirkt  doch  überall 
recht  harmlos.  Ganz  abzusehen  ist  allerdings  von  den  hohen  und  schma- 
len Damenabsätzen,  bei  denen  der  Fuss  während  des  Gehens  ständig  im 
Sinne  von  Einwärts-  und  Auswärtskantung  hin  und  her  pendelt. 

Starr,  Isaac,  Rawson,  A.  J.,  Schroeder,  H.  A.,  Joseph,  N.  R.  (Phila- 
delphia). The  estimation  of  cardiac  output  and  the  detection  of 
cardiac  abnormalities,  at  rest  and  after  exercise,  by  records  of 
the  heart’s  recoil  and  the  blood’s  impacts  (ballistocardiogram). 

The  apparatus  is  a modification  of  that  of  Y.  Henderson  (1904). 
A bed  is  suspended  from  the  ceiling  on  wires  and  braced  to  prevent 
motion  in  any  but  the  longitudinal  direction.  The  motion  in  this  direc- 
tion, opposed  by  a strong  steel  spring,  is  magnified  about  500  times  and 
photographed.  The  period  of  the  apparatus  is  dominated  by  the  pro- 
perties of  the  human  body  lying  on  it.  The  latter  has  a natural  period 
of  about  5.5  per  second.  This  apparently  makes  it  of  no  advantage  to 
use  apparatus  with  an  extremely  high  natural  period  when  weighted 
by  iron  ( Abramson , 1933). 

Errors  have  been  sought  and  detected  by  a mechanical  device 
which  applies  forces  of  known  magnitude,  simulating  the  impacts  given 
by  a beating  heart,  to  the  heads  of  cadavers  soon  after  death.  By 
this  method  it  has  been  demonstrated  that  the  initial  deflections,  when 
subjected  to  a small  correction  for  lack  of  critical  damping,  give  a 
reasonably  correct  record  of  the  forces  applied.  But,  after  the  maximum 
systolic  deflections  have  been  passed,  the  errors,  due  to  varying  rela- 
tionships between  the  impacts  and  the  phases  of  the  body’s  natural 
period,  distort  the  record  for  a brief  interval.  The  body’s  damping 
is  sufficient  to  prevent  the  impacts  generated  by  one  systole  from 
affecting  the  subsequent  systolic  deflections  except  when  the  pulse  rate 
is  extremely  rapid. 

The  normal  record  shows  a small  headward  movement  in  the  pre- 
ejection phase,  a sharp  feetward  movement  at  ejection,  a sharp  head- 
ward  movement  as  blood  strikes  the  aortic  arches.  After  this  the  record 
varies  somewhat  in  different  subjects  due  to  the  artefacts  mentioned 
above.  There  is  always  a characteristic  wave  in  diastole. 

Cardiac  output  may  be  calculated  from  the  ballistocardiogram 
from  the  following  formula — 

(Cardiac  Output)2  = (420  I cor.  + 280  J cor.)  A C (0.4  \/ C — 0.05) 
when  I and  J are  the  height  of  the  two  principal  ballistocardiogram 
waves  in  mm.  each  corrected  (for  lack  of  critical  damping)  by  subtrac- 
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ting  40%  of  the  height  of  the  preceding  wave.  In  our  apparatus  a de- 
flection of  10  mm.  is  caused  by  a static  weight  of  520  grams. 

A is  the  aortic  cross  section  area  in  sq.  cm.  It  may  be  derived  from 
the  patient’s  age  and  surface  area  according  to  Bazetfs  formula  (1935). 

C is  the  duration  of  the  cardiac  cycle,  obtained  from  the  heart 

rate. 

The  last  term  is  an  estimate  of  the  duration  of  ejection. 

In  30  consecutive  cases  duplicate  estimations  of  cardiac  output 
by  the  improved  ethyl  iodide  method  ( Starr  and  Gamble , 1928)  and 
from  the  ballistocardiogram  were  carried  out.  If  one  aberrant  result, 
obtained  on  a nervous  patient,  is  omitted,  whenever  the  ballistocardio- 
gram has  a normal  form,  there  is  no  significant  statistical  difference 
between  results  obtained  by  the  two  methods.  When  the  ballistocardio- 
gram has  an  abnormal  form  the  estimate  of  cardiac  output  by  the 
formula  is,  in  certain  cases,  lower  than  the  result  obtained  by  ethyl 
iodide,  and  this  is  to  be  expected  from  theoretical  considerations. 

By  the  ballistocardiogram  one  can  obtain  a continuous  record  of  the 
effect  of  acute  experiments  on  the  heart  and  circulation.  Experiments 
on  the  effects  of  transfusion,  venesection,  exercise,  drugs,  and  certain 
operative  procedures  have  been  carried  out. 

The  ballistocardiogram  makes  available  a new  kind  of  information 
concerning  certain  aspects  of  cardiac  function  in  man.  Its  use  requires 
no  cooperation  by  the  subject. 

K Leiber,  Max,  and  Cole,  Harold  H.  (Davis,  California).  Body  size 

and  energy  metabolism  (experiments  on  growth  hormone  rats). 

Rubner  postulated  the  idea  that  the  metabolic  rate  of  animals 
per  unit  weight  is  dominated  by  the  oxygen  requirement  of  their  tissues 
as  an  inherited  characteristic1).  This  idea  is  shared  to  a certain  extent 
by  Krogh  (personal  communication).  According  to  other  physiologists 
such  as  Termine2)  and  Grafe3)  the  metabolic  rate  per  unit  weight  is  deter- 
mined by  the  body  as  a whole  rather  than  by  a specific  property  of  the  cells. 
They  observed,  that  the  rate  of  metabolism  per  unit  weight  of  tissue  in  vitro 
was  essentially  the  same  for  homologous  tissues  of  various  animals, 
independent  of  the  great  differences  in  metabolic  rates  per  unit  weight 
of  the  living  animals.  This  independence  has  recently  been  questioned 
by  Quastel  (private  communication)  and  is  under  reinvestigation  by 
Field  and  Martial  (personal  communication). 

The  question  which  we  tried  to  solve  by  the  experiments  reported 
here  may  be  stated  as  follows  : Is  the  metabolic  rate  per  unit  weight 
of  genetically  quasi  equal  animals  affected  by  differences  in  body  size  ? 
— We  matched  42  rats  to  pairs  of  littermates.  One  rat  of  each  pair 
was  injected  daily  with  growth  hormone4)  over  a period  of  8 months. 
When  the  injections  were  stopped  the  injected  rats  weighed  on  the 
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average  459  grams,  the  non-injected  control  littermates  278  grams.  The 
fasting  katabolism  of  all  rats  was  measured  repeatedly  in  respiration 
trials  of  4 hours  duration  each  (total  262  trials)  over  a period  of  4 months 
during,  as  well  as  after  the  period  of  injections.  The  rats  were  then 
killed,  the  rate  of  oxygen  consumption  of  their  diaphragms  in  vitro 
was  measured,  several  anatomical  data  were  obtained  and  the  carcasses 
were  analyzed  for  protein,  fat  and  ash  content. 

The  metabolic  rate  per  unit  of  body  weight  of  the  injected  rats 
was  only  77  per  cent  of  that  of  the  controls  during  the  period  of  injections 
and  only  73  per  cent  after  the  cessation  of  injections.  Even  the  metabolic 
rate  per  unit  of  the  2/3  power  of  body  weight  (representing  body  surface) 
was  signficantly  lower  in  the  injected  rats,  namely  90  and  83  per  cent 
of  that  of  the  controls  during  and  after  the  period  of  injection  respec- 
tively5). The  rate  of  tissue  respiration  in  vitro  per  unit  dry  weight  of 
diaphragm  was  consistently  lower  for  the  growth  hormone  rats  than 
for  the  controls  but  the  average  difference  is  not  statistically  significant. 

The  average  weight  of  the  thyroid  gland  of  the  injected  rats  was 
only  (5.4^  0.2)  x 10  3 per  cent  of  the  dry  weight  of  the  carcass,  that 
of  the  controls  was  (6.3^  0.3)  x 10~3  per  cent.  The  adrenal  glands  of 
the  injected  rats  were  not  only  relatively  but  even  absolutely  smaller 
than  those  of  the  controls,  however,  the  difference  in  the  absolute 
weights  is  not  statistically  significant.  Chemical  composition  and  skin 
surface  per  unit  of  the  2/3  power  of  body  weight  were  practically  equal 
for  injected  rats  and  controls. 

These  results  on  genetically  quasi  equal  animals  of  different  size 
together  with  the  possibility  of  predicting  metabolic  rates  of  genetically 
widely  different  animals  on  the  basis  of  the  % power  of  body  weight6) 
support  the  idea  that  the  metabolic  rate  per  unit  body  weight  is  in- 
fluenced essentically  by  the  condition  of  the  body  as  a whole,  especially 
by  its  size. 

l)  Wels,  Pflüger  Arch.  209,  32,  1925.  *)  Compt.  rend.  Acad.  Sei.  180,  225,  1925;  3)  Biochem. 

Z.  165,  102,  1925.  4)  Evans  et  al  Mem.  Univ.  Calif.,  11.  4.  1933.  J)  Lee  et  al.  — Proc.  Soc.  Exp.  Biol, 

and  Med.  27,  23,  1929  — had  observed  a lowering  of  the  metabolic  rate  per  unit  surface  in  growth 
hormone  rats  but  a subsequent  rise  after  cessation  of  injections.  Kleiber.  Hilgardia.  6,  315,  1932. 

Maynard,  L.  A.,  Me  Cay,  C.  M.,  and  Sperling,  Gladys  (Ithaca,  New 

York).  Studies  of  the  interrelationship  between  growth  rate,  nutri- 
tion, and  senescent  changes  in  the  animal  body. 

In  earlier  experiments1)  2)  made  from  1930  to  1934,  rats  were 
retarded  for  more  than  900  days  without  losing  their  ability  to  continue 
growth.  In  these  earlier  studies  the  bodies  of  the  retarded  animals  failed 
to  attain  the  same  size  as  those  that  had  developed  during  a normal 
growth  period. 
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The  present  studies  have  been  in  progress  for  slightly  more  than 
three  years.  At  the  time  of  weaning,  106  rats  were  divided  into  two 
groups.  One  of  these  groups,  which  included  33  individuals,  was  allowed 
to  mature  normally.  The  other  73  were  divided  into  groups  that  were 
retarded  in  growth  for  periods  of  300,  500.  700,  and  1000  days. 

Every  animal  was  given  the  same  allowance  daily  of  a basal  diet 
which  provided  adequate  amounts  of  essential  nutrients  except  calories. 
The  group  allowed  to  grow  was  given  a mixture  of  starch  and  lard  to 
provide  adequate  energy.  Thus,  retardation  was  effected  by  a deficiency 
of  calories  in  diets  adequate  in  all  other  respects. 

The  last  animal  of  those  that  grew  normally  (the  control  group) 
died  at  an  age  of  965  days;  before  the  last  retarded  group  had  been 
allowed  to  grow  to  maturity.  During  the  course  of  the  experiment  about 
half  of  the  retarded  animals  were  lost  when  the  apparatus  for  temperature 
control  failed. 

At  the  time  of  death  of  the  last  control  rat,  eighteen  of  the  retarded 
ones  were  still  alive.  Three  of  these  retarded  animals  are  still  alive,  after 
a period  of  1200  days.  The  retarded  animals  still  appeared  youthful 
when  the  others  were  senescent.  This  technique  provides  a method  of 
producing  animals  that  are  the  same  in  age  but  very  different  in  degrees 
of  senescence.  The  retardation  of  growth  by  limiting  the  ingested  calories 
thus  seems  to  effect  marked  changes  in  the  processes  of  aging. 

The  growth  of  the  bones  of  these  animals  has  been  followed  by  a 
biophysicist,  L.  L.  Barnes , using  the  X-ray.  Even  in  periods  of  severe 
retardation,  when  the  entire  body  was  held  at  a constant  weight,  the 
bones  tended  to  increase  in  size.  At  the  extreme  age  of  1000  days  only 
one  animal  was  found  whose  bones  tended  to  increase  rapidly  in  response 
to  adequate  calories. 

A preliminary  study3)  of  calcification  in  the  organs  at  the  time  of 
death  indicated  that  the  aortas  and  kidneys  of  the  retarded  rats  tended 
to  calcify  earlier  than  those  of  the  control  group.  This  apparent  paradox 
of  calcification,  which  seemed  to  afflict  a high  percentage  of  the  retarded 
animals,  was  found  by  chemical  analysis  to  extend  even  to  the  eyes. 
The  calcification  of  the  eyes  was  related  not  only  to  the  retardation  but 
also  to  the  age  of  the  individual.  No  explanation  can  be  given  for  the 
excessive  tendency  of  these  organs  of  retarded  animals  to  calcify.  In 
spite  of  this  calcification,  however,  the  retarded  animals  attained  the 
longer  life  spans.  Therefore,  the  body  must  contain  other  weaknesses 
that  are  more  important  than  the  calcification  in  the  break-down  that 
developes  in  aging. 

1)  Prolonging  the  life  span.  C.  M.  McCay  and  Mary  F.  Crowell.  The  Scientific  Monthly  39,  405 — 414 
(1934).  2)  The  effect  of  retarded  growth  upon  the  length  of  life  span  and  upon  the  ultimate  body  size.  C.  M. 
McCay.  M.  F.  Crowell  and  L.  A.  Maynard,  J.  Nutrition  10,  63 — 79  (1935).  3)  Calcification  of  the  aorta,  heart, 
and  kidneys  of  the  albino  rat.  K.  P.  Hummel  and  L.  L.  Barnes,  Am.  J.  Pathology,  XIV,  121 — 124  (1938). 
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Wachholder,  Kurt  (Rostock).  Änderungen  im  Vitamin-C-Haushalt  bei 

Mangelernährung. 

Bei  C-Vitamin-frei  ernährten  Meerschweinchen  entwickelt  sich, 
sowie  nach  2 — 3 Tagen  der  Yitaminbestand  erheblich  gesunken  ist,  in 
mehreren  Organen  eine  Steigerung  der  Fähigkeit,  zugesetzte  Ascorbin- 
säure zu  Dehydroascorbinsäure  zu  oxydieren,  als  auch  vor  allem  die 
Fähigkeit,  zugesetzte  Dehydroascorbinsäure  zu  Ascorbinsäure  zurückzu- 
reduzieren. In  anderen  Organen  und  im  Blut  steigt  nur  das  Rück- 
reduktionsvermögen, während  das  Oxydationsvermögen  mehr  oder  min- 
der sinkt.  Bei  C-Vitamin-frei  ernährten  Menschen  wurden  im  Blute  die 
gleichen  Änderungen  im  Umsatzvermögen  gefunden  und  Bilanzversuche 
ergaben,  dass  zugleich  damit  der  irreversible  Verbrauch  des  Vitamins 
eingeschränkt  wird.  Die  beobachteten  Veränderungen  werden  als  Re- 
gulationsmassnahmen des  Körpers  aufgefasst,  um  auch  trotz  vermin- 
derter Vitaminmenge  die  für  den  Organismus  notwendigen  Redoxum- 
setzungen  des  Vitamins  durchführen  zu  können,  indem  ein  Teil  der 
irreversiblen  Oxydationen  des  Vitamins  durch  reversible  ersetzt  wird. 
Durch  diese  Kompensation  kommt  es  bei  mangelhafter  Zufuhr  bzw. 
sinkender  Sättigung  nicht  gleich  zu  einer  als  krankhaft  zu  bezeichnenden 
Hypovitaminose,  sondern  erst  noch  zu  einem  normalisierten  Sparzustand. 
Erst  wenn  bei  fortschreitender  Einschränkung  die  Kompensierung  nicht 
mehr  gelingt,  entwickelt  sich  die  echte  Hypovitaminose.  In  späteren 
Mangelstadien,  wenn  der  Skorbut  manifest  wird,  bleibt  das  Rückreduk- 
tions vermögen  teils  hoch,  teils  sinkt  es  unter  den  Normalwert,  verschwin- 
det aber  niemals  völlig.  Das  Ascorbinsäureoxydationsvermögen  steigt 
weiter  stark  an,  vor  allem  prämortal.  Es  wird  die  Bedeutung  der  Be- 
funde diskutiert  1)  für  das  Verständnis  der  Entstehung  des  Skorbuts 
und  2)  für  die  Frage,  wie  optimale,  eben  noch  als  normal  und  als  un- 
genügend zu  bezeichnende  Sättigungen  mit  dem  Vitamin  gegeneinander 
abgegrenzt  werden  können. 

Winterstein,  H.,  gemeinsam  mit  Basoglu,  Muhtar  (Istanbul).  Über 

den  Stoffwechsel  des  Nervensystems. 

Zur  Klärung  des  Problems,  ob  es  einen  verschiedenen  ..Reizungs“- 
und  „ErregungsstoffwechseP4  gibt,  wurden  am  Frosch-Ischiadicus  und 
am  Bauchmark  des  Regenwurms  neue  Versuche  mit  natürlicher  und 
künstlicher  Reizung  angestellt.  Zur  Messung  des  O-Verbrauchs  diente 
eine  Modification  des  von  Gerard  und  Hartline  angegebenen  Verfahrens. 
Es  ergab  sich  übereinstimmend  für  beide  Versuchsobjekte,  dass  bei 
schwacher  Reizung  die  fortgeleitete  Erregung  die  gleiche  Steigerung 
des  O-Verbrauchs  herbeiführte  wie  die  direkte  Reizung  des  Nerven- 
gewebes. Bei  übermaximaler  Reizung  dagegen  blieb,  wenn  sie  ausser- 
halb der  Atmungskammer  erfolgte,  die  Mehraufnahme  an  Sauerstoff 
unverändert,  während  bei  direkter  Reizung  in  der  Kammer  zu  dem 
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„Erregungsumsatz“  noch  ein  mit  der  Reizstärke  wachsender  „Reizungs- 
umsatz“ hinzukam,  der  mithin  ein  Kunstprodukt  der  Reizung  dar- 
stellt. Dieser  Reizungsstoffwechsel  geht  mit  einer  starken  Wärme- 
bildung und  einer  die  Reizung  lange  überdauernden  Steigerung  des 
O- Verbrauchs  einher,  die  beide  mit  der  angewandten  Methodik  beim 
Erregungsstoffwechsel  meist  nicht  nachweisbar  waren.  Durch  die  Ab- 
hängigkeit der  Versuchsergebnisse  von  der  angewandten  Reizstärke 
dürften  die  Widersprüche  in  den  Befunden  der  verschiedenen  Autoren 
ihre  Aufklärung  finden. 

Richter,  Curt  P.  (Baltimore).  Self- selection  of  diets. 

Our  experiments  on  appetite  have  demonstrated  the  ability  of 
animals  to  make  advantageous  dietary  selections  of  pure  carbohydrates, 
fats,  proteins,  vitamins  and  minerals.  They  have  demonstrated  also 
that  appetite  may  be  used  as  a tool  to  determine  the  nutritional  needs 
of  normal  animals  and  of  animals  in  various  states  of  dietary  deficiency, 
glandular  deficiency  and  during  pregnancy  and  lactation1). 

Thus,  rats  with  their  adrenals  removed  had  a greatly  increased 
appetite  for  salt.  Given  free  access  to  a 3%  sodium  chloride  solution, 
they  ingested  large  amounts,  in  some  instances  20  times  as  much  as 
before  operation.  By  virtue  of  this  increased  salt  intake  they  remained 
free  from  symptoms  of  insufficiency2)3).  Adrenal  implants  made  to  the 
eyes  caused  the  salt  appetite  to  decrease  to  its  normal  level.  In  the 
same  way,  a greatly  increased  calcium  need  was  indicated  by  the 
appetite  of  parathyroidectomized  rats4);  and  an  increased  iodine  need 
by  the  appetite  of  hyperthyroid  rats. 

Given  access  to  cod  liver  oil  or  yeast  (or  crystalline  vitamin  Bt 
or  riboflavin),  vitamin  A and  B deficient  animals  respectively  made 
selections  which  quickly  corrected  their  deficiencies5). 

Normal  animals,  given  access  to  II  substances,  one  representative 
of  most  all  of  the  substances  known  to  play  an  important  part  in  nutri- 
tion (olive  oil,  casein,  sucrose,  sodium  chloride  3%,  sodium  phosphate 
4%,  potassium  chloride  1%,  calcium  lactate  2.4%,  cod  liver  oil,  dried 
baker’s  yeast,  wheat  germ  oil),  made  selections  which  resulted  in  excel- 
lent growth  and  normal  reproduction.  Despite  the  fact  that  their 
growth  equalled  or  surpassed  that  of  animals  on  the  best  knowm  na- 
tural or  synthetic  diets,  the  rats  used  much  less  food  (25%  less  calories, 
35%  less  total  bulk  than  on  the  standard  McCollum  diet).  It  is  evident 
that  the  animals  were  able  to  choose  what  they  needed  very  economi- 
cally. 

On  this  self-selection  diet,  pregnant  and  lactating  rats  ate  only 
half  as  much  food  as  on  the  McCollum  diet,  but  still  gave  birth  to  normal 
young  and  nursed  them  through  the  usual  period.  The  greatly  increased 
appetite  of  these  animals,  particularly  for  protein  and  fat,  calcium  and 
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phosphorus,  agreed  very  closely  with  our  knowledge  of  nutritional  re- 
quirements of  pregnancy  and  lactation  based  on  biochemical  studies. 

The  basis  of  this  ability  to  make  dietary  selections,  whether  de- 
pendent on  experience  or  some  inherent  physiological  change  in  taste, 
remains  unknown. 

Monkeys  and  guinea  pigs  also  made  advantageous  selections. 
Preliminary  experiments  indicate  that  appetite  mav  serve  as  a reliable 
guide  to  nutritional  needs  also  in  man. 

*)  Richter,  C.  P.,  Holt,  L.  E.  Jr.,  and  Barelare,  B.,  Amer.  J.  Physiol.  119,  388 — 389,  1937.  2)  Richter, 
C.  P.,  Amer.  J.  Physiol.  115,  155 — 161,  1936.  3)  Richter,  C.  P.,  and  Eckert,  J.  F.,  Endocrinol.  22,  214 — 224 
1938.  4)  Richter,  C.  P.,  and  Eckert,  J.  F.,  Endocrinol.  21,  50 — 54,  1937.  5)  Richter,  C.  P.,  Holt,  L.  E.  Jr.,  and 
Barelare,  B.,  Science  86,  No.  2233,  354 — 355,  1937. 

Csonka,  F.  A.  (Washington,  D.  C.).  Amino  acids  in  staple  foods. 

Certain  amino  acids  required  in  the  synthesis  of  body  proteins  and 
hormones  must  be  available  to  the  animal  through  the  food  supply, 
because  the  animal  is  unable  to  synthesize  them.  Staple  foods  pro- 
viding the  protein  requirements  of  a diet,  therefore,  should  be  evaluated 
according  to  their  indispensable  amino  acid  content  rather  than  solelv 
on  the  percentage  of  nitrogen.  When  these  amino  acids  are  stated  in 
quantities  as  obtained  from  a gram  of  staple  food  nitrogen,  one  mav 
obtain  a fair  estimate  of  the  quality  of  the  protein  considered.  Data 
are  presented  in  Table  1 for  the  navy  bean,  lima  bean,  and  soybean. 
Similar  data  have  been  published  previously  for  wheat1). 


Table  1.  Protein  quality:  milligrams  of  indicated  amino  acid  obtained 
from  a gram  of  staple  food  nitrogen. 


Staple  Food 

Cystine 

Trypto- 

phane 

Tyrosine 

Arginine 

Histi- 

dine 

Lysine 

Total  N 
of  moisture- 
free  seed 
in  percent 

White  navy  bean 

14 

85 

225 

152 

55 

301 

4.22 

Lima  bean  .... 

15 

99 

241 

168 

63 

223 

3.94 

Rokusum  soybean  . 
Casein  for 

60 

120 

269 

161 

31 

207 

6.47 

comparison  . . . 

20 

130 

405 

236 

156 

475 

If  the  protein  of  a staple  food  is  digested  by  the  animal  normally 
and  all  the  liberated  amino  acids  are  assimilated,  then  such  data  re- 
presenting “ protein  quality  ” should  indicate  the  outcome  of  a feeding 
experiment  by  the  staple  food  considered  and  may  also  serve  as  a valu- 
able criterion  in  correcting  amino  acid  deficiencies  by  supplementation. 
Digestion  experiments  carried  out  on  navy  bean  in  vitro2)  and  also  on 
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lima  bean  and  Rokusum  soybean,  suggest  the  non-availability  of  cystine 
(or  cysteine)  present  in  peptide  linkage,  and  it  was  found  that  supple- 
mented cystine  or  cysteine  accelerated  proteolytic  digestion.  The  former 
finding  is  offered  as  the  probable  cause  for  their  imperfect  utilization 
when  fed  as  the  only  protein  in  the  diet  and  the  latter  for  the  general 
improvement  when  cystine  is  used  as  a supplement. 

*)  Csonka,  F.  A.  J.  Biol.  Chem.,  118,  147  (1937).  2)  Csonka,  F.  A.  Proc.  Soc.  Exp.  Biol.  Med.,  38,  281  (1938). 


Freitag  Vormittag  Auditorium  C. 

Schaefer,  H.  (Bonn).  Der  Zusammenhang  zwischen  Elektrotonus  und 

Reizgesetzen  am  Muskel. 

Das  katelektrotonische  Potential  des  Froschmuskels  (Sartorius) 
entwickelt  sich,  von  der  Kathode  selbst  gegen  einen  möglichst  entfernten 
indifferenten  Punkt  abgegriffen,  in  einer  Exponentialkurve.  Der  beim 
Abgriff  des  Elektrotonus  unvermeidbare  Anteil  nicht  polarisatorischer 
Stromschleifen  wird  durch  eine  Kompensationsschaltung  entfernt.  Die 
Halbwertszeit  der  elektrotonisclien  Kurve  liegt  in  der  Grössenordnung 
von  10 — 20  msec,  und  ist  damit  gleich  der  a-Chronaxie  (nach  Lucas ) 
und  der  von  Rushton  so  bezeichneten  Chronaxie  der  Muskelfaser  selbst. 
Schwellenbedingung  an  der  Muskelfaser  ist  das  Entstehen  eines  be- 
stimmten katelektrotonischen  Potentials.  Diese  Behauptung  wird 
oszillographisch  bewiesen.  Bei  Gleichstromreizung  liegen  äusserst  lange 
Latenzzeiten  vor,  die  sich  durch  die  lange  Zeit  der  „Aufladung“  des 
Katelektrotonus  erklären.  Bei  Stromstössen  beginnt  die  Aktion  auf 
dem  Gipfel  der  elektrotonischen  Ladekurve.  Die  Behauptung  La- 
picques , die  grossen  Muskelchronaxien  seien  Pseudomessungen,  ist  un- 
richtig. Die  Zusammenhänge  der  elektrotonischen  Zeitkonstanten  mit 
der  mechanischen  Zuckung  und  dem  Aktionsstrom,  sowie  die  Möglich- 
keiten der  Erregungsübertragung  durch  chemische  Ubermittler  werden 
erörtert. 

Solandt,  D.  Y.,  and  Scott,  J.  W.  (Toronto).  The  excitation  of  dener- 

vated  skeletal  muscle. 

The  contracture-like  responses  of  muscle  demonstrated  by  both 
the  reaction  of  degeneration  and  the  Vulpian-Heidenhain-Sherrington 
phenomenon  are  very  similar.  The  work  of  Hinsey  and  Gasser , Dale 
and  Gaddum  and  more  recently  of  Bulbring  and  Burn  has  given  ample 
proof  for  the  fact  that  the  Sherrington  phenomenon  is  due  to  acetyl- 
choline liberated  at  the  endings  of  vasodilator  sympathetic  nerve  fibres 
in  the  muscle  affected.  It  seemed  possible  that  the  reaction  of  de- 
generation was  also  due  to  the  liberation  of  acetylcholine  in  a sensitized 
muscle. 
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In  order  to  investigate  this  point  one  hind  limb  of  each  of  a series 
of  ten  cats  had  the  femoral  and  sciatic  nerves  divided.  After  allowing 
fifteen  days  for  nerve  degeneration  the  cat  was  anaesthetized  and  the 
tendons  for  the  peronei  were  dissected  free  and  attached  to  levers  for 
recording. 

The  slow  contracture-like  muscle  response  typical  of  the  reaction 
of  degeneration  is  obtained  best  with  galvanic  stimulation  over  the 
motor  point  of  the  muscle.  Response  to  faradic  stimulation  of  a com- 
parable strength  is  slight  or  absent.  This  was  found  to  be  true  on  the 
denervated  side  of  all  the  cats.  As  in  the  classical  description  of  the 
reaction  of  degeneration,  the  muscle  response  always  took  the  form  of 
a slow  contracture.  The  administration  of  eserine  increased  the  amph- 
tude  of  this  response  and  increased  the  fusion  of  responses  due  to  re- 
peated galvanic  stimuli. 

The  above  indicates  that  the  reaction  of  degeneration  and  the 
Sherrington  phenomenon  are  both  due  to  acetylcholine  liberation  in  a 
muscle  sensitized  to  this  substance  by  previous  denervation;  they  are 
the  same  phenomenon.  Our  experiments  indicate  that  the  Sherrington 
phenomenon  is  more  readily  elicited  by  galvanic  than  by  faradic  sti- 
mulation. Adrian , considering  the  reaction  of  degeneration,  thought 
that  the  chronaiie  of  denervated  muscle,  being  of  the  order  of  10  milli- 
seconds (one  hundred  times  that  of  normal  muscle),  might  account  for 
the  lack  of  response  to  faradic  stimulation.  Such  a chronaxie  is  pre- 
sumably a measure  of  the  combined  time  factors  of  the  release  of 
acetylcholine  and  the  reaction  of  the  muscle  fibre  to  this  substance. 
Nevertheless  the  time  factor  of  the  release  may  be  long  enough  to  render 
the  short  shocks  of  faradic  stimulation  ineffective.  It  is  also  possible 
that  the  tissue  excited  accommodates  very  slowly.  In  this  case  the 
repetitive  response  obtained  by  galvanic  current  would  be  much  more 
effective  than  a low  frequency  faradic  current. 

Complete  denervation  of  a limb,  including  scraping  of  large  blood 
vessels,  is  being  done  in  an  attempt  to  abolish  all  response  to  electrical 
stimulation. 

Work  to  date  indicates  that  the  reaction  of  degeneration,  as  used 
clinically,  is  simply  a method  of  testing  the  acetylcholine  response  of 
a muscle.  Muscle  deprived  of  its  motor  nerve  supply  gives  the  reaction 
due  to  its  well-known  hypersensitivity  to  this  substance. 

Krijgsman,  B.  J.  (Utrecht).  Action  potentials  of  gastropod  nerves. 

In  order  to  study  the  electrical  phenomena  of  nerve  conduction  in 
gastropods,  investigations  were  made  with  Helix  pomatia.  The  nerves 
of  this  snail  are  enclosed  in  sheaths  of  connective  tissue,  provided  with 
musclefibres.  These  sheaths  must  be  prepared  off  in  order  to  obtain  a 
true  picture  of  the  action  currents.  Mounted  in  a moist  chamber,  the 
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nerve  may  give  a constant  response  to  electrical  stimuli  during  20  min. 
only.  After  that  time  results  become  unreliable.  Stimulation:  platin 
electrodes,  single  descending  break  induction  shocks.  Registration:  Zn- 
ZnS04  electrodes,  connected  with  the  nerve  by  kaolin-snailbloodpaste. 
Monophasic  registration  by  killing  the  nerve  under  the  second  lead  by 
heat;  sensitive  string  galvanometer. 

Stimulating  with  weak  shocks  the  action  current  is  a single  spike, 
growing  higher  by  increasing  the  strength  of  the  stimulus  till  it  reaches 
a maximum  of  10 — 12  mV  and  a duration  of  about  50  msec.  Increasing 
the  stimulus  a second  crest  appears  behind  the  first  one,  apparently 
belonging  to  a group  of  slower  nerve  fibres.  Further  increase  of  the 
stimulus  does  not  change  the  action  current  itself,  but  causes  an  irregular 
repetition  of  the  quickest  fibres,  which  may  last  for  several  seconds. 

When  the  distance  between  stimulation  cathode  and  first  lead  is 
enlarged,  the  action  potential  becomes  lower  and  longer,  since  differences 
in  conduction  velocity  soon  cause  a getting  out  of  time  of  the  axon 
spikes.  At  a lead  distance  of  more  than  2 cm  the  action  current  contains 
5 or  6 small  tops,  assumingly  related  to  different  fibre  types.  The  conduc- 
tion velocity  of  the  quickest  fibres  is  about  20  cm/sec.,  of  the  slowest 
ones  perhaps  not  more  than  1 cm/sec. 

The  described  characteristics  of  the  Helix  nerve  do  not  show  an 
essential  difference  with  the  wellknown  electrical  behaviour  of  vertebrate 
nerve.  But  examining  more  closely  the  electrical  disturbances  registred 
at  short  and  at  long  distance  from  the  cathode,  it  can  be  proved,  that 
there  is  a loss  in  the  quantity  of  electricity  removed  by  the  nerve.  This 
loss  increases  with  the  distance  covered  by  the  disturbance.  Conclusion 
is  drawn  that  the  snail  nerve  is  not  obeying  the  all-or-nothing  rule,  but 
that  there  exists  a décrémentai  conduction.  This  décrémentai  conduction 
can  be  proved  in  another  way  too  : At  a short  distance  from  the  cathode 
threshold  is  low,  the  greater  the  distance  the  stronger  the  stimulus  must 
be  to  obtain  a just  visible  response.  This  experience  demonstrates  that 
in  a nerve  with  décrémentai  conduction  the  real  threshold  cannot  be 
fixed,  as  this  quantity  is  quite  dependent  on  the  distance  from  the 
stimulation  point.  “Rheobase”  and  “chronaxy”  are  conceptions  which 
exist  in  this  case  only  at  the  point  of  stimulation. 

The  vertebrate  nerve  shows  two  types  of  electrical  activity:  The 
wellknown  propagated  disturbance  with  all-or-nothing  relation  and  the 
local  response,  investigated  lately  by  Rushton,  Katz  and  Hodgkin.  The 
local  response  exists  only  in  the  neighbourhood  of  the  cathode  and  does 
not  obey  the  all-or-nothing  rule,  but  increases  with  the  stimulus  till  a 
certain  length  of  the  nerve  is  excited.  Then  the  threshold  for  propagated 
disturbance  is  reached. 

There  is  no  essential  difference  between  this  local  response  and  the 
“décrémentai  conduction”  in  Helix  nerve.  They  are  both  restricted  to 
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a limited  part  of  the  nerve,  are  quite  dependent  on  the  strength  of  the 
stimulus,  do  not  show  the  all-or-nothing  relation  and  have  a threshold 
which  can  be  measured  only  under  the  stimulating  cathode  itself. 
Increasing  the  stimulus,  a second  threshold  is  reached  in  vertebrate 
nerve,  the  threshold  of  propagated  disturbance  with  all-or-nothing  rel- 
ation. But  in  snail  nerve  this  second  threshold  is  never  reached;  the 
propagated  disturbance  with  all-or-nothing  relation  apparently  does  not 
exist  there. 

Hypothesis  : The  restricted  response  is  primary.  It  exists  and  is 
necessary  in  the  conduction  system  of  such  lower  animals,  where  nerve- 
centres  are  insufficiently  developed  to  rule  the  gradation  of  reflexes.  In 
higher  animals,  where  the  nerve-centres  have  quite  taken  over  the 
control  of  the  reflex-gradation,  the  restricted  response  has  been  reduced 
to  a small  relic,  the  “local  response”.  A second  phenomen  has  developed 
there,  the  all-or-nothing  conduction.  By  the  all-or-nothing  rule  the 
nerves  are  changed  into  simple  signal-cables,  not  allowing  a gradation 
during  propagation. 

Schmitt,  Otto  H.  (London).  Analysis  of  nerve  membrane  properties 

from  the  form  of  the  action  potential. 

By  a technic  of  graphical  differentiation  and  integration  it  is 
possible  to  calculate  the  electric  charge,  current,  and  potential  at  the 
nerve  membrane  during  any  phase  of  the  active  process  as  a function 
only  of  the  form  of  the  action  potential,  the  velocity  of  conduction, 
and  the  resistances  of  the  nerve.  It  is  further  possible  to  trace  the 
energy  transfer  responsible  for  propagation  during  the  active  cycle. 
This  process  has  been  carried  out  for  single  fiber  action  potentials  from 
the  giant  axon  of  the  squid  and  for  several  other  fibers  and  the  bearing 
of  the  results  upon  the  several  theories  of  nerve  impulse  propagation 
is  to  be  discussed. 

Rushton,  W.  A.  H.  (Cambridge).  The  initiation  of  the  propagated 

disturbance  in  muscle  and  nerve. 

If  we  accept  that  the  nerve  impulse  propagates  by  its  action 
current  stimulating  the  inactive  region  in  front  (Hodgkin  1937),  then, 
upon  almost  any  simple  scheme  of  current  spread,  it  will  follow  that 
when  the  active  region  is  only  infinitesimal  in  extent,  the  stimulus  to 
the  next  part  will  also  be  infinitesimal. 

We  conclude  that  the  necessary  condition  for  the  initiation  of 
a propagated  disturbance  is  not  that  the  applied  current  should  make 
active  a single  point  of  nerve,  but  that  this  activity  should  be  induced 
over  a finite  length.  An  active  length  less  than  the  critical  will  not 
be  without  effect,  however,  since  the  resulting  small  action  potential 
will  add  to  the  applied  stimulus  and  considerably  increase  its  efficacy. 
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By  making  certain  over-simplified  assumptions,  this  concept  may 
be  worked  out  quantitatively  ( Rushton  1937)  and  several  results  emerge 
which  are  capable  of  experimental  verification  and  which  are  quite 
different  from  the  expectations  upon  the  classical  assumptions  where 
depolarisation  at  a point  is  considered  sufficient  for  propagation. 
Among  those  already  investigated  are  the  following: — 

a)  ( Rushton  1932).  If  a nerve  or  muscle  be  stimulated  by  a constant 
current  greater  than  the  rheobase  and  the  efficacy  tested  by  finding 
the  minimal  shock  which  will  excite  when  added  at  the  moment  when 
the  constant  current  ceases,  then  it  is  found  that  the  nerve  behaves 
like  a leaky  condenser  until  the  charge  attains  a critical  value,  where- 
upon it  becomes  unstable  (or  explosive)  in  nature  due  (presumably)  to 
the  progressive  liberation  of  the  action  potential  energy. 

b)  ( Katz  1937.)  When  the  effect  of  an  inadequate  shock  is  measured 
by  adding  a test  shock  a short  time  later,  it  is  found  that  only  when 
the  first  is  below  a certain  value  does  its  effect  undergo  a simple  ex- 
ponential decay.  When  above  this  value,  the  effect  is  increased  by  an 
increment  which  has  the  sign  and  time  course  of  an  action  potential 
wave. 

c)  ( Hodgkin  1937.).  When  the  action  potential  of  crab’s  nerve 
is  led  off  from  the  cathode  of  the  stimulating  circuit,  the  result  of  a 
shock  which  is  just  below  threshold  is  to  give  a small  local  action 
potential,  which  is  not  propagated  as  far  as  the  other  recording  electrode. 
A slight  increase  in  shock  strength  gives  rise  to  a large  wave  fully 
propagated. 

Observations  by  many  other  workers  bear  interpretation  in  the 
light  of  this  concept,  and  it  is  suggested  that  the  idea  of  the  new-born 
impulse  being  too  weak  to  propagate  would  prove  useful  in  explaining 
both  qualitatively  and  quantitatively  the  phenomena  of  excitation  and 
conduction  in  muscle  and  nerve. 

Chauchard,  Paul  (Paris).  Variations  d’excitabilité  et  blocage  de  la 
conduction  dans  les  nerfs. 

On  admet  généralement  que,  lors  des  actions  de  toxiques  sur  les 
fibres  nerveuses,  l’arrêt  de  la  conduction  s’obtient  quand  le  nerf  devient 
localement  inapte  à fonctionner.  La  méthode  chronaximétrique  nous 
a permis  d’étudier  ce  phénomène  avec  précision;  nous  avons  utilisé 
des  fibres  du  sympathique  cervical  de  Lapin  et  du  sciatique  de  Gre- 
nouille. 

Les  agents  producteurs  de  blocs  toxiques  se  répartissent  en  deux 
groupes  opposés:  ceux  qui  augmentent  les  ehronaxies  nerveuses  (nico- 
tine (H.  Mazoué ),  spartéine,  solanine  (J.  Weill,  etc.)  et  ceux  qui  les 
diminuent:  strychnine  (L.  et  M.  Lapicque ).  Pour  ce  dernier  corps, 
dont  l’action  a été  discutée,  nos  expériences  montrent,  et  qu’il  diminue 
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considérablement  la  chronaxie,  au  moins  dans  une  première  phase,  et 
qu’il  peut  bloquer  la  conduction  ( Coppée  et  Peugnet). 

Dans  les  deux  sortes  de  cas,  le  bloc  se  produit  toujours  après  une 
importante  variation  de  chronaxie  (accroissement  ou  diminution  de  5 
à 10  fois  sa  valeur  normale).  La  rbéobase,  d’abord  peu  variable,  s’élève 
rapidement  peu  avant  le  bloc  (empoisonnement  progressif  des  diverses 
fibres).  Les  excitations  portées  en  amont  deviennent  toujours  plus 
rapidement  inefficaces,  le  courant  excitant  ne  pouvant  pas,  comme  dans 
l’excitation  de  la  zone  empoisonnée,  diffuser  jusqu’à  une  région  moins 
touchée  (Kato). 

Il  y a un  antagonisme  complet  entre  les  deux  types  d’agents: 
l’application  successive  de  strychnine  et  de  spartéine  sur  une  même 
zone  du  nerf  empêche  le  bloc  ou  raccourcit  sa  durée;  mieux,  leur  appli- 
cation simultanée,  à des  doses  pour  lesquelles  ils  arrêteraient  la  conduc- 
tion, ne  provoque  ni  variation  de  chronaxie,  ni  blocage;  enfin,  en  les 
mettant  sur  deux  zones  contigües  du  nerf,  les  excitations  portées  en 
amont  deviennent  plus  rapidement  inefficaces,  que  par  l’emploi  d’un 
seul  corps. 

Les  variations  de  la  chronaxie  du  nerf  jouent  donc  un  rôle  certain 
dans  la  production  des  blocs  toxiques.  La  conduction  de  l’excitation 
nécessitant  des  caractéristiques  chronologiques  voisines  au  long  de  la 
fibre,  la  zone  intoxiquée  ne  serait  pas,  au  moins  dans  une  première 
phase,  rendue  incapable  de  tout  fonctionnement,  mais  en  quelque  sorte, 
déconnectée  du  reste  de  la  fibre,  par  un  hétérochronisme  trop  accentué. 
Il  en  serait  ainsi  dans  la  conduction  comme  dans  la  transmission  entre 
éléments  distincts  ( L . Lapicque).  Dans  ce  dernier  cas,  le  blocage  est 
simplement  plus  facile  à réaliser  expérimentalement,  la  différence  de 
sensibilité  des  deux  éléments  pour  le  poison  permettant  la  réalisation 
d’un  hétérochronisme  brutal,  infranchissable,  tandis  que,  sur  une  fibre 
nerveuse,  il  s’établit  par  diffusion  du  poison  une  zone  de  transition 
graduelle,  qui  permet  beaucoup  plus  longtemps  le  passage  de  l’excita- 
tion. 

Notons  que  c’est  à un  tel  blocage  de  la  conduction  dans  les  fibres 
préganglionnaires  électivement  touchées  qu’il  faut,  d'après  nous,  at- 
tribuer le  blocage  des  ganglions  autonomes  par  la  nicotine  (Langley). 
blocage  qui  ne  nécessite  pas  la  présence  obligatoire  d'une  synapse. 

Minz,  B.  (Paris).  La  vitamine  comme  activateur  dans  la  trans- 
mission chimique  de  l’influx  nerveux. 

Comme  nous  l’avons  montré  dans  une  série  de  recherches  anté- 
rieures, la  stimulation  du  nerf  pneumogastrique  provoque  la  production 
d’une  substance  susceptible  de  sensibiliser  le  muscle  dorsal  de  la  Sangsue 
à l’acétylcholine.  Cette  substance  a pu  être  décelée  également  dans 
un  liquide  baignant  un  nerf  isolé  de  l’organisme  et  soumis  à une  excita- 
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tion  électrique.  L’allure  de  l’action  biologique  de  ce  corps  nous  a fait 
penser  à un  mécanisme  de  fermentation  et  nous  a incité  à chercher  une 
substance  d’activité  analogue  dans  des  extraits  de  levure.  L’expérience 
a confirmé  notre  hypothèse.  Etant  donnée  la  richesse  de  la  levure  en 
vitamines,  surtout  en  un  groupe  de  vitamines  dont  la  déficience  produit 
des  troubles  nerveux  caractérisant  le  beriberi  et  qui  jouent  par  consé- 
quent un  rôle  de  premier  plan  dans  la  régulation  du  système  nerveux, 
nous  avons  recherché  si  la  substance  sensibilisante,  présente  dans  le 
tronc  du  nerf  excité,  ne  pouvait  pas  être  identique  à la  vitamine  Bx, 
vitamine  antinevrétique. 

Ces  recherches  nous  ont  montré  que  la  vitamine  Bx  tout  comme  la 
substance  sensibilisante  augmente  l’action  de  l’acétylcholine  sur  le 
muscle  de  Sangsue.  Elle  renforce  également  les  effets  de  cet  agent  sur 
l’intestin  isolé  du  Rat  et  sur  l’appareil  circulatoire  du  Chat.  Les  deux 
corps  n’ont  pas  d’action  anti-cholinestérasique.  Elles  sont  thermostables 
et  détruites  en  milieu  alcalin.  La  vitamine  Bj^  présente  donc  des  pro- 
priétés biologiques  et  chimiques  sensiblement  identiques  à celles  de  la 
substance  du  tronc  nerveux  excité.  Cet  ensemble  de  faits  nous  a amené 
à rechercher  si  le  pneumogastrique  stimulé  était  capable  de  faire  diffuser 
de  la  vitamine  Bt  dans  un  liquide  qui  le  baigne.  La  solution  de  ce  pro- 
blème nous  a été  rendue  possible  grâce  aux  méthodes  très  sensibles  de 
dosage  biologique  de  cette  vitamine  récemment  élaborées  par  A.  et  M. 
Lwoff. 

En  nous  servant  de  ces  méthodes  nous  avons  comparé  la  teneur 
en  vitamine  Bx  d’un  liquide  dans  lequel  plongeait  un  nerf  isolé  de  bœuf 
soumis  à une  excitation  électrique  dans  des  conditions  expérimentales 
qui  excluaient  l’intervention  d’une  polarisation,  à la  teneur  d’un  autre 
liquide  baignant  un  nerf  au  repos.  Il  résulte  de  ces  expériences  que  le 
liquide  du  nerf  excité  renferme  de  4 à 8 fois  plus  de  vitamine  Bx  que 
celui  d’un  nerf  au  repos.  Un  nerf  soumis  à une  deuxième  stimulation 
au  bout  de  20  à 30  minutes  ne  libère  plus  cette  substance.  Il  en  est  de 
même  pour  un  nerf  au  repos  plongé,  longtemps  après  son  prélèvement 
sur  l’animal,  à plusieurs  reprises  dans  une  série  de  liquides.  La  libéra- 
tion de  la  vitamine  Bx  par  le  nerf  dépend  donc  de  son  état  d’excita- 
bilité. 

Ces  constatations  cadrant  avec  les  faits  que  nous  avons  observés 
antérieurement  parlent  en  faveur  de  l’attribution  d’un  rôle  physiolo- 
gique aux  phénomènes  que  nous  venons  de  signaler. 

Bronx,  D.  W.,  Larrabee,  M.  G.,  and  Brink,  F.  (Jr).  (Philadelphia). 

The  chemical  excitation  of  nerve  cells. 

The  experiments  described  in  this  communication  relate  to  the 
activation  of  cells  in  a sympathetic  ganglion  by  various  chemical  agents 
and  the  influence  of  chemical  environment  on  the  normal  mechanism 
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of  synaptic  transmission.  These  phenomena  are  furthermore  interpreted 
in  terms  of  our  observations  on  the  chemical  excitation  of  single  axones. 

The  discharge  of  impulses  from  the  cells  in  the  stellate  ganglion 
of  the  cat  has  been  recorded  in  the  postganglionic  nerve  during  perfusion 
of  the  ganglion.  Stimulation  was  accomplished  by  injecting  appropriate 
substances  into  the  perfusion  fluid,  by  removing  others  therefrom,  or 
by  stimulating  the  preganglionic  nerve  electrically. 

The  effect  of  oxygen  lack  has  been  studied  by  perfusing  with  de- 
oxygenated  Ringers  fluid.  Generally  there  is  no  clear  evidence  of  sti- 
mulation even  in  the  early  stages  of  such  anoxemia.  After  a period 
of  5 to  10  minutes,  certain  of  the  pathways  lose  their  capacity  to  trans- 
mit impulses,  and  all  fail  within  40  to  60  minutes.  Conduction  can  he 
restored  however  by  restoring  the  oxygen  to  the  perfusion  fluid,  and 
such  recovery  has  been  observed  after  seven  hours  of  suspended  function. 

When  synaptic  transmission  fails  due  to  an  inadequate  supplv  of 
oxygen  the  ganglion  cells  cannot  he  stimulated  directly  by  chemical 
agents.  Thus  acetylcholine  or  potassium  injected  into  the  fluid  perfusing 
a normal  ganglion  causes  a rhythmic  discharge  of  impulses  from  the 
cells,  but  as  the  cells  lose  their  ability  to  respond  to  presynaptic  im- 
pulses the  response  to  chemical  agents  likewise  disappears.  The  failure 
of  synaptic  transmission  and  the  failure  of  the  direct  response  to  che- 
mical stimlation  run  the  same  time  course.  From  this  we  conclude  that 
the  post-synaptic  unit  fails  as  soon,  if  not  sooner,  than  the  synaptic 
mechanism. 

The  conduction  of  impulses  over  fibers  which  run  through  the 
ganglion  directly  has  been  compared  with  the  synaptic  transmission. 
In  anoxemia  the  rate  of  failure  of  conduction  along  the  two  types  of 
pathway  is  about  the  same.  This  is  evidence  that  certain  synapses  and 
cells  are  as  resistant  to  lack  of  oxygen  as  are  some  axones. 

The  excitatory  state,  chemical  or  otherwise,  developed  by  trains 
of  pre-synaptic  impulses  frequently  persists  for  many  seconds.  This  is 
evidenced  by  a facilitation  of  subsequent  preganglionic  volleys  and  by 
a long-continuing  after- discharge  from  the  ganglion  cells.  The  excita- 
tory state  and  the  consequent  activity  of  the  cells  is  profoundly  modified 
by  various  chemical  agents. 

The  ganglion  cells  are  stimulated  to  rhythmic  activity  by  perfusion 
with  solutions  high  in  potassium,  with  solutions  of  citrate  which  thereby 
lower  the  calcium,  with  acetylcholine  and  with  eserine,  all  in  concentra- 
tions which  are  not  sufficient  to  cause  excitation  of  the  preganglionic 
fibers.  There  is  therefore  a differential  sensitivity  of  the  cells  and  the 
pre-synaptic  axones  to  such  stimulating  agents. 

This  is  in  agreement  with  our  investigations  of  the  mechanism  of 
chemical  excitation  of  single  axones.  By  appropriately  altering  the 
calcium  and  potassium  content  of  peripheral  axones  we  have  found  it 
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possible  so  to  modify  their  basic  structure  that  they  behave  in  a fashion 
entirely  anlogous  to  that  of  a sense  organ,  a motor  nerve  cell  or  a ganglion 
cell.  But  normally  they  are  apparently  more  stable  and  less  easily 
stimulated  than  the  cells  of  a ganglion.  The  relation  of  this  periodic 
discharge  of  an  axone  to  the  demarcation  potential  developed  by  the 
stimulating  chemicals  has  been  investigated  together  with  its  bearing 
on  the  mechanism  of  synaptic  transmission. 

Pfeiffer,  Hans  H.  (Bremen).  Experimentelle  Beiträge  zur  Emission 

mittelfrequenter  elektrischer  Wellen  durch  lebende  Zellen. 

Nachdem  mein  verstorbener  Freund  K.  Moeckel1)  gefunden,  wie 
nicht  geerdete  Organismen  während  des  Lebens  gleich  Antennen  elek- 
tromagnetische Wellen  senden  oder  empfangen  können,  sind  erfolg- 
reiche Versuche  über  die  Eignung  dieses  Kriteriums  auf  den  Vital- 
zustand  an  verschiedenartigen  Protoplasten  angestellt  worden2).  Be- 
richtet werden  soll  nun  über  den  Stand  der  Versuche,  die  unter  einer 
Reihe  von  Bedingungen  die  Emission  mitteZfrequenter  Wellen  durch 
lebende  Zellen  — hauptsächlich  des  Blutes  niederer  Tiere  — zeigen. 
Neue  Versuche  machen  wahrscheinlich,  dass  der  volle  Effekt  der  hohen 
Emission  allein  in  den  Blutkörperchen  und  nur  in  den  lebenden  lokali- 
siert ist,  während  das  Serum  überhaupt  oder  nahezu  unwirksam  ist. 
In  dem  leider  erst  wenig  abgeänderten  Bereich  der  Wellenlängen  ist 
keine  sichere  X -Abhängigkeit  nachweisbar  gewesen.  Daher  wird  ge- 
schlossen, dass  nicht  anomale  Dispersion  durch  Dipolpolarisation  vor- 
liegt, sondern  die  kolloidale  Struktur  der  Objekte  den  Effekt  bedingt. 
Unter  Vergleich  der  Befunde  mit  der  Leitfähigkeit  für  hochfrequente 
Wellen  (E.  Schliephake , Fr.  Graul , H.  Schaefer ) soll  schliesslich  die  Be- 
deutung einer  Mikrostruktur  der  Objekte  für  die  Emission  diskutiert 
werden. 

*)  Strahlenther.  48,  595,  1933.  2)  Pfeiffer,  Protoplasma  28,  82,  1937. 


Freitag  Vormittag  Auditorium  D. 

Meneghetti,  E.  (Padova).  Coagulabilità  del  sangue  e permeabilità  ai 

colloidi  dei  reticolo-endoteli  e delFalveolo  polmonare. 

Ricerche  mie  e di  miei  Collaboratori  (particolarmente  del  Cestari) 
dimostrano  ehe  una  diminuita  coagulabilità  del  sangue  détermina  una 
più  lunga  permanenza  in  circolo  non  solo  dei  colloidi  elettronegativi  ma 
anche  di  quelli  elettropositivi.  Taie  permanenza  (constatata  con  de- 
terminazioni  quantitative)  è dovuta  al  mancato  o ritardato  passaggio 
dei  colloidi  dal  circolo  ai  r — e.  La  dimostrazione  del  rallentato  passaggio 
nei  r — e si  ha  dalla  constatazione  ehe  non  sono  rilevabili  o lo  sono  soltanto 
tardivamente,  alcune  modificazioni  funzionali  attribuibili  alla  pénétra- 
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zione  e alFaccumulo  dei  colloidi  negli  elementi  cellulari  considerati.  Ne 
viene  che  la  differenza  fra  colloidi  elettronegativi  e colloidi  elettropositivi 
nei  loro  rapporti  con  i r — e,  sembra  essere  soltanto  questa  : i primi  total- 
mente o parzialmente  flocculano  nelForganismo  e possono  pertanto  dare 
origine  a granuli  microscopicamente  visibili  nella  cellula  r — e,  i positivi 
invece  non  flocculano  ma  penetrano  essi  pure  negli  elementi  r — e,  e 
possiamo  anche  dire  che  (in  rapporto  alla  maggiore  perméabilité  di 
questi  elementi  in  confronto  a quella  di  altri)  vi  si  „ accumulano 

Intéressa  osservare  che  sotto  molti  degli  aspetti  qui  considerati. 
elementi  delFalveolo  polmonare  si  comportano  esattamente  come  ele- 
menti r — e.  Iniettando  in  trachea  soluzioni  colloidali  si  constata  infatti 
che  i colloidi  elettronegativi  passano  incompletamente  attraverso  l’alveo- 
lo  o non  passano  affatto,  perche  in  parte  o totalmente  sono  trattenuti  in 
forma  granuläre,  microscopicamente  visibile,  in  cellule  della  parete 
alveolare.  Invece  gli  elettropositivi  attraversano  Falveolo  in  modo  com- 
pleto  e con  vélocité  che  è tanto  minore  quanto  maggiore  è il  volume 
della  micella  colloidale.  Essi  dunque  diflondono  attraverso  la  parete 
alveolare  e passano  nel  sangue  senza  flocculare.  Quando  il  sangue  è reso 
incoagulabile,  tale  passaggio  è impedito  o assai  rallentato. 

Alla  diminuita  coagulabilité  del  sangue  corrispondono  dunque  mo- 
dificazioni  particolari  nei  rapporti  tra  plasma  e pareti  cellulari  da  esso 
bagnate,  e in  seguito  a tali  modificazioni  la  perméabilité  di  queste 
pareti  diminuisce  in  maniera  sensibile  di  fronte  alle  grandezze  colloidali 
(o  a grandezze  superiori)  e allora  quei  r — e ehe  venivano  facilmente 
attraversati  da  tali  grandezze,  non  lo  sono  più:  ne  consegue  che  i farmaci 
colloidali  rimangono  assai  più  a lungo  nel  circolo  quando  sono  iniettati 
nelle  vene;  impiegano  assai  più  tempo  a passare  nel  circolo  quando 
sono  iniettati  in  trachea. 

In  conclusione  sembra  ehe  la  via  seguita  dai  colloidi  per  penetrare 
nel  sangue  quando  sono  iniettati  in  trachea,  o per  lasciarlo  e passare 
negli  organi  quando  sono  iniettati  nelle  vene,  sia  quella  dei  r — e,  o di  altri 
elementi  dotati  come  quest  ultimi  di  una  notevole  perméabilité,  cosi  da 
rendere  possibile  il  passaggio  di  quelle  grandezze  ehe  non  passano  o 
passano  con  molta  difficolté  attraverso  altri  elementi.  Arriviamo  dunque 
a criteri  assai  più  generali  di  quelli  fino  ad  oggi  adottati  per  interpretare 
i rapporti  fra  elementi  r — e e farmaci  colloidali. 

Si  da  la  dimostrazione  sperimentale  di  alcuni  dei  fenomeni  qui 
ricordati. 

E.  Meneghetti,  Il  polmone  come  sede  di  azione  e come  via  di  assorbimento  dei  farmaci.  Biol.  Medica 
XII,  N.  6,  1936.  E.  Meneghetti,  Dispersité,  stabilité,  carica  elettrica  e azione  farmaeologica.  locale  e generale, 
dei  colloidi.  Arch.  It.  di  scienze  farmacologiche.  Vol.  in  onore  di  A.  Benedicenti.  1937.  E.  Meneghetti.  Sulla 
perméabilité  ai  colloidi  dei  reticoli  endoteli.  Congresso  della  Soc.  It.  di  Biol.  Sper..  Padova,  aprile  1938.  A.  Cestari. 
Influenza  della  coagulabilité  del  sangue  sulle  permanenza  in  circolo  e sullafissazione  nei  r-e  dei  colloidi  sia  elettro- 
negativi ehe  elettropositivi.  Arch.  . It.  di  scienze  farmac.  Vol.  in  onore  di  A.  Benedicenti  1937.  A.  Cestari.  Drnio- 
strazione  sperimentale  dell'influenza  della  coagulabilité  del  sangue  sulla  perméabilité  delTalveolo  polmonare 
e sulla  permanenza  in  circolo  dei  colloidi.  Congresso  Soc.  It.  Biol.  Sper.,  Padova,  aprile  1938. 
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Jorpes,  Erik  (Stockholm).  The  chemistry  of  heparin  and  its  mode  of  action. 

The  discoverer  of  heparin,  HowelU  found  in  1928  that  it  gives  a 
positive  naphthoresorcinol  test  for  uronic  acids.  If  protein  free  heparin 
samples  are  submitted  to  analysis  according  to  Tollens-Lefèvre,  the 
amount  of  carbon  dioxide  evolved  corresponds  to  17 — 20%  of  uronic 
acid.  The  nature  of  this  acid  is  still  unknown.  The  samples  contain 
glucosamine.  The  quantitative  analysis  according  to  Elson-Morgan 
shows  that  there  is  one  molecule  of  amino  sugar  on  each  molecule  of 
uronic  acid.  A certain  amount  of  acetic  acid  can  also  be  obtained.  The 
heparin  thus  resembles  the  mucoitin  sulphuric  acid.  In  this  case  however 
we  find  more  than  one  sulphuric  acid  group.  The  sulphur  content,  7 — 9%, 
corresponds  to  about  2 % sulphuric  acid  groups  on  each  mucoitin  com- 
plex. If  the  alkali  ions  are  removed  by  means  of  electrodialysis  and  the 
acid  is  neutralized  with  brucine,  the  brucine  salt  can  he  fractionated  by 
dissolving  in  hot  water.  The  less  soluble  fraction  has  a higher  sulphur 
content.  From  this  fraction  a calcium  salt  can  be  obtained,  containing 
about  12.5%  sulphur,  which  makes  about  13.7%  in  the  free  acid.  This 
means  that  the  strongest  heparin  preparations  to  about  40%  consist  of 
sulphuric  acid.  This  fraction  is  30%  stronger  than  the  starting  material, 
which  itself  has  an  8 — 10  times  stronger  anticoagulation  effect  than  the 
older  heparin  samples  obtainable  on  the  market. 

There  is  every  reason  to  suppose  that  it  is  the  electric  charge  of 
this  exceptionally  strong  electrolyte  that  causes  the  inhibition  of  the 
coagulation.  As  being  a polysaccharide  heparin  has  no  reactive  groups. 
Previously  known  synthetic  anticoagulants  are  also  strong  acids,  like 
Liquoid  Roche,  Germanin  and  the  azodyes  used  as  anticoagulants.  Pro- 
ducts with  a similar  action  have  been  obtained  by  introducing  sulphuric 
acid  groups  into  ordinary^  polysaccharides  ( Bergström  and  Chargaff , 
Bancroft  and  Stanley- Brown ) and  some  polysaccharide  sulphuric  acids 
occurring  in  algae  have  also  proved  to  exert  an  anticoagulating  effect. 
The  electric  charge  must  belong  to  a high  molecular  compound.  Recently 
basic  high  molecular  compounds  have  also  been  shown  to  act  as  anti- 
coagulants (Hoffmann) . If  the  electric  charge  of  the  heparin  is  neutrali- 
zed e.  g.  with  the  basic  dye  toluidine  blue  or  w ith  protamine  ( Chargaff 
and  Olson ) the  heparin  is  precipitated  and  removed  from  the  system. 
The  strong  inhibiting  action  of  the  heparin  on  the  haemolytic  comple- 
ment of  the  serum  and  on  other  proteins  like  the  enzyme  fumarase 
( Fischer  and  Herrmann ) clearly  indicates  that  it  is  the  electric  charge 
of  the  polysaccharide  that  influences  on  the  blood  proteins  entering  into 
the  coagulation  mechanism. 

Wilander,  Olof  (Stockholm).  Über  die  Bildungsstätte  des  Heparins  im 

Körper. 

Bei  Behandlung  mit  metachromatisch  färbenden  Substanzen  wie 
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Toluidinblau,  Thionin,  Kresylviolett  usw.  wird  das  Heparin  metachro- 
matiscli  rotviolett  gefärbt  ( Jorpes  1936),  dies  in  Übereinstimmung  mit 
dem  von  Lisson  gefundenen  Verhalten,  dass  hochmolekulare  Kohlen- 
hydrate in  Esterbindung  mit  Schwefelsäure  Métachromasie  geben. 
Diese  Reaktion  wurde  von  Holmgren  und  Wilander  weiter  untersucht 
und  auf  Anraten  von  Jorpes  zum  Ausgangspunkt  einer  Untersuchung 
über  die  Frage  genommen,  wo  das  Heparin  im  Organismus  gebildet 
und  abgelagert  wird.  Die  Untersuchung  ergab,  dass  Heparin  und 
Toluidinblau  sich  quantitativ  und  in  stöchiometrischen  V erhältnissen 
binden.  Auch  bei  sehr  geringen  Konzentrationen  fällt  Toluidinblau  das 
Heparin  quantitativ  aus.  Diese  Reaktion  ist  so  empfindlich,  dass  3 y 
Heparin  per  cm3  Wasser  eine  deutliche  metachromatische  Färbung  mit 
0,01°/oo  Toluidinblaulösung  gaben.  Bei  Färbung  verschiedener  Organe 
und  Gewebe  mit  Toluidinblau  wurde  ein  sehr  reichliches  V orkommen 
der  metachromatisch  färbbaren,  zuerst  von  Ehrlich  abgegrenzten  Mast- 
zellen in  solchen  Organen  konstatiert,  aus  welchen  das  stark  meta- 
chromatisch färbbare  Heparin  zu  erhalten  war.  Bei  genauerer  Er- 
forschung des  Vorkommens  dieser  Mastzellen  in  verschiedenen  Organen 
bei  verschiedenen  Tierarten  und  des  Gehaltes  an  Heparin  und  Ester- 
schwefel in  den  hetr.  Organen  wurde  ausgesprochene  Übereinstimmung 
beobachtet.  Als  bei  der  Kuh  und  heim  Schwein  die  Leberkapsel  unter- 
sucht wurde,  die  bei  diesen  Tieren  — abgesehen  vom  Gehalt  an  Mast- 
zellen — morphologisch  sehr  gleichartig  gebaut  ist,  fand  man  in  der  mit 
Mastzellen  reichlich  versehenen  Kapsel  der  Kuh  einen  hohen  Ester- 
schwefelwert und  erhielt  hei  Präparation  der  Kapsel  Heparin.  Aus  der 
Schweinekapsel  mit  niedrigem  Esterschwefelgehalt  und  einer  sehr  ge- 
ringen Anzahl  von  Mastzellen  konnte  dagegen  kein  Heparin  dargestellt 
werden.  Die  Mastzellen  in  den  Organen  waren  zum  grossen  Teil  rund 
um  die  Gefässe  angeordnet,  besonders  in  der  Leber,  und  mikroskopisch 
wurde  beobachtet,  dass  sie  bis  ins  Gefässendothel  hinein  und  zwischen 
dessen  Elemente  dringen  und  dort  gleichsam  ihren  metachromatischen 
Inhalt  entleeren  konnten,  eine  Beobachtung,  die  in  guter  Lberein- 
stimmung  mit  der  Auffassung  steht,  dass  die  Mastzellen  eine  sekre- 
torische  Aufgabe  haben. 

Im  Zusammenhang  mit  den  oben  erwähnten  Befunden  unter- 
suchten Jorpes,  Holmgren  und  Wilander  den  Heparingehalt  in  Gefäss- 
wänden  und  das  Vorkommen  von  Mastzellen  in  diesen,  wobei  auch  dort 
eine  ausgesprochene  Übereinstimmung  zwischen  der  hei  Präparation 
erhaltenen  Heparinmenge  in  verschiedenen  Gefässen  und  dem  V or- 
kommen von  Mastzellen  in  diesen  beobachtet  werden  konnte.  Diese 
Befunde  sprechen  stark  für  eine  Lokalisation  des  Heparins  in  den 
Ehrlich’’ sehen  Mastzellen.  Eine  weitere  Stütze  für  diese  Auffassung 
geben  die  Resultate  bei  Untersuchungen  des  Peptonschocks  beim  Hunde. 
Die  koagulationshemmende  Substanz  hei  diesem  Zustande  ist  chemisch 
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mit  Heparin  identifiziert  worden  (Wilander) . Bei  dem  auf  Peptoninjek- 
tion auftretenden  Leberschock  geht  höchstwahrscheinlich  Heparin  aus 
den  Mastzellen  der  Leher  ins  Blut  über.  Dies  tritt  besonders  deutlich 
beim  Hunde  hervor,  wo  in  der  Leber  reichlich  Mastzellen  Vorkommen, 
während  beim  Meerschweinchen  und  Kaninchen  die  Verlängerung  der  zur 
Koagulation  erforderlichen  Zeit  entweder  gar  nicht  hervortritt  oder  in 
sehr  geringem  Grade,  was  eventuell  mit  dem  Mangel  an  Mastzellen  in 
der  Leber  dieser  Tiere  Zusammenhängen  mag. 

Diese  Beobachtungen  wie  auch  die  Lokalisation  der  Mastzellen 
und  des  Heparins  in  den  Gefässwänden  blutreicher  Organe,  wie  Leber 
und  Lungen,  sprechen  dafür,  dass  Howells  Auffassung  über  die  Be- 
deutung des  Heparins  für  die  Aufrechterhaltung  des  flüssigen  Zustan- 
des des  Blutes  richtig  ist. 

Taylor,  John  Fuller,  and  Hastings,  A.  Baird  (Boston).  Oxidation-reduc- 
tion potentials  of  the  hemoglobin  system. 

Previous  investigations  of  the  oxidation-reduction  potential  of  the 
hemoglobin-methemoglobin  system  have  estabhshed  the  general  level 
of  intensity  at  pH  7.  Both  the  sluggish  attainment  and  the  poor  re- 
producibility of  the  electrode  potentials,  however,  have  put  limitations 
upon  the  extension  of  the  data  and  have  cast  doubts  upon  the  measure- 
ment of  true  equilibrium. 

We  have  observed  that  in  the  presence  of  a small  concentration, 
(relative  to  the  hemoglobin),  of  a suitable  electromotively  active  oxida- 
tion-reduction system,  e.g.  a reversible  dye,  a platinum  electrode  re- 
gisters in  a few  minutes  a potential  characteristic  of  the  hemoglobin- 
methemoglobin  mixture  used,  but  not  characteristic  of  the  dye.  A 
given  mixture  of  oxidant  and  reductant,  in  the  presence  of  a mediator, 
reaches  in  a few  minutes  the  same  potential  approached,  without  the 
dye,  after  one  or  two  hours.  Suitable  mediators  are  dyes  with  charac- 
teristic potentials  as  close  as  possible  to  the  hemoglobin  potential. 

Numerous  titrations  by  this  method  have  been  performed  at  30°  C. 
The  usual  technique  has  been  modified  only  by  the  introduction  of  a 
magnetically  driven  stirrer,  which  permits  the  cell  to  be  evacuated 
and  refilled  with  purified  nitrogen  without  bubbling.  This  avoids 
dénaturation  and  precipitation  of  the  protein. 

The  uniformly  reproducible  titration  curves  show  a slope  between 
that  for  a one  electron  system  and  that  for  two  electrons.  The  curves 
are  also  unsymmetrical  with  respect  to  the  point  of  half-oxidation. 
The  potential  does  not  change  with  variations  in  hemoglobin  concentra- 
tion from  0.05  to  2.0  millimols  per  liter. 

Titrations  have  been  carried  out  over  the  pH  range  5 to  9,  using 
acetate,  borate,  or  phosphate  buffers  of  constant  ionic  strength,  (ij,  = 0.2) 
The  potential  of  50%  reduction,  designated  E0',  varies  with  pH  in  a 
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simple  manner.  The  potential  is  independent  of  pH  between  5 and  6; 
it  becomes  0.06  volts  more  negative  per  unit  pH  increase  from  8 to  9. 
The  curve  is  described  satisfactorily  by  the  equation 

Eo'  = Eo  + 0.0601  log  K 11  fI  ,, 
where  E0  = + 0.168  volts 

K = 1.58  x 10~7,  PK  = 6.8 

Netter,  H.,  Travia,  L.  und  Hermann,  H.  (Kiel).  Spezifischer  Einfluss 
der  Kohlensäure  auf  die  Sauerstoffbindung  des  Hämoglobins  bei 
konstantem  P/,. 

Im  Höhenklima  tritt  häufig  eine  Verlagerung  der  02-Dissoziations- 
kurve  nach  links  ein.  Wir  haben  uns  mit  der  Erklärung  dieser  Verschie- 
bung befasst.  Danach  gesellt  sich  zu  dem  Einfluss  der  PA-Erhöhung, 
die  durch  die  klassischen  Arbeiten  Barcrofis  bekannt  geworden  ist, 
noch  ein  zweiter:  eine  spezifische  C02-Wirkung,  denn  hei  gleichem  Ph 
ist  die  Dissoziationskurve  sehr  stark  abhängig  von  der  absoluten  Menge 
der  C02.  Variiert  man  den  Bicarbonatgehalt  um  das  mehrfache  und 
stellt  in  den  N2 — 02- Gemischen,  die  der  Sättigung  dienen,  die  C02- 
Spannung  so  ein,  dass  das  Verhältnis  C02/HC03  konstant  bleibt,  so 
wird  Ph- Gleichheit  bei  verschiedener  C02- Spannung  erreicht;  P/(- Kon- 
trolle durch  Gaskettenmessungen.  Die  Bindungskurven  ergeben  bei 
den  C02-ärmeren  Proben  immer  eine  Verlagerung  nach  links,  voraus- 
gesetzt, dass  bei  einem  Ph  der  Hb-Lösung  über  7,3  gearbeitet  wird. 
Der  Effekt  ist  beträchtlich.  Margaria  und  Green  machten  1933  die 
Existenz  dieses  Effektes  durch  einen  entsprechenden  Versuch  wahr- 
scheinlich, wir  haben  seine  Ph -Abhängigkeit  auf  breiterer  Basis  unter- 
sucht und  gefunden,  dass  er  bei  Ph  7,3  beginnt  und  bis  7,8  deutlich 
bleibt.  Danach  ist  die  Bindungskurve  in  diesem  Bereich  nicht  nur  vom 
Ph  abhängig,  sondern  es  zeigt  sich  hier  ein  sehr  grosser  spezifischer  Ein- 
fluss der  C02.  Da  auch  das  Carbhb.  in  diesem  Bereich  sein  Maximum 
zeigt,  liegt  es  nahe,  die  Beeinflussung  der  Dissoziationskurve  durch 
Carbhb. -Bildung  entstanden  zu  denken,  wie  es  schon  von  Margaria  und 
Green  geäussert  wurde.  Bei  normalem  Blut-P;,  kommt  der  Effekt  nicht 
in  Betracht,  steigt  dieses  jedoch  um  mindestens  0,2,  dann  muss  er  den 
durch  die  Ph- Steigerung  schon  bedingten  Einfluss  dann  wesentlich 
übersteigen,  wenn  gleichzeitig  eine  Hypokapnie  besteht.  Er  würde  sich 
also  bei  nicht  adaptierten  Individuen  mit  ausgesprochener  Alkalose  und 
Akapnie  äussern  müssen,  und  es  ist  mit  Barcroft  anzunehmen,  dass  eine 
solche  Linksverschiebung  zu  einer  verminderten  Leistungsfähigkeit 
führt,  weil  die  02-Abgabe  im  Gewebe  sich  dann  erst  bei  relativ  niedrigen 
Spannungen  vollziehen  kann. 
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Brooks,  M.  Moldenhauer  (Berkeley).  Mechanism  of  Methylene  blue  action 

on  hemoglobin  derivatives. 

In  order  to  find  out  the  effect  on  hemoglobin  of  injections  of  methy- 
lene blue  into  animals  which  had  been  given  carbon  monoxide  gas  or 
KCN,  direct  analyses  of  the  blood  by  means  of  the  spectrophotometer 
were  made.  Since  this  method  is  very  rapid  as  well  as  accurate  to 
within  5%,  the  time  intervals  during  which  the  blood  was  exposed 
to  the  outside  were  so  short  that  a minimal  change  in  the  solution  to  be 
analyzed  took  place. 

When  rabbits  are  injected  with  1 cc.  per  kgm  body  weight  of 
methylene  blue  in  concentrations  of  .01  to  .1%,  the  spectrophotometric 
analyses  show  that  the  absorption  curves  are  similar  to  those  for  oxy- 
hemoglobin. When  rabbits  have  been  subjected  to  CO  in  sufficient 
concentration  to  produce  74%  CO-hemoglobin  in  the  blood,  and  then 
injected  with  methylene  blue,  there  is  a rapid  change  in  concentration 
of  CO-hemoglobin  in  the  bloodstream,  so  that  in  3 minutes  the  methylene 
blue  animals  showed  96%  oxyhemoglobin  present  while  the  controls 
still  showed  only  54%  oxyhemoglobin. 

When  KCN  was  injected  in  concentrations  to  produce  cessation  of 
respiration  in  rabbits,  and  methylene  blue  subsequently  injected,  the 
animals  recovered  promptly.  In  no  case  however,  was  the  curve  for 
methemoglobin  demonstrated,  but  that  for  oxyhemoglobin  and  cyan- 
hemoglobin.  The  latter  resembles  the  former  and  neither  has  any 
resemblance  to  that  for  methemoglobin. 

These  findings  show  that  the  objections  of  Haggard  and  Greenberg 
(1933),  Henderson  (1933),  Hanzlik  and  Richardson  (1934),  Wendel  (1933), 
Hug  (1933)  and  Mirsky  and  Anson  (1934)  are  without  foundation. 
These  objections  are  based  upon  experiments  in  which  methylene  blue 
produces  methemoglobin  when  added  to  blood  in  the  test  tube.  Under 
such  conditions,  the  reductants  normally  present  in  the  blood  are 
quickly  used  up  and  methemoglobin  is  allowed  to  form.  In  the  living 
animal,  however,  these  conditions  are  not  paralleled.  Reductants  are 
constantly  supplied  and  the  oxidation-reduction  potential  conse- 
quently of  the  system  is  kept  at  such  a negative  value  that  methemo- 
globin is  not  permitted  to  be  formed  except  perhaps  in  quantities  which 
are  less  than  5 % (the  limit  of  accuracy  of  the  method  used),  and  therefore 
would  not  be  important  in  inactivating  oxyhemoglobin.  The  objections  of 
Troutman  (1933)  and  Estler  (1935)  are  based  upon  results  which  they 
obtained  with  injections  of  methylene  blue  which  were  from  10  to  100 
times  the  optimum  dose,  so  that  their  animals  probably  died  from  this. 

There  are  a large  number  of  successful  cases  on  the  clinical  side 
which  prove  its  unquestionable  efficiency  if  properly  administered. 

The  following  interpretation  of  the  action  of  methylene  blue  is 
offered  ; it  acts  as  a catalyst  taking  the  place  of  the  poisoned  respiratory 
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enzyme  which  is  concerned  with  the  transport  of  oxygen  to  the  tissues. 
It  does  not  act  by  forming  methemoglobin  because  the  presence  of  methe- 
moglobin  has  never  been  spectrophotometrically  demonstrated  in  the 
living  animal.  The  sudden  awakening  of  animals  or  of  persons  in  a 
coma  from  CN  or  CO  poisoning  on  injection  of  methylene  blue,  is  a 
striking  demonstration  that  oxygen  again  becomes  available  to  the  tissues. 

Estler,  W.  Arch.  Hyg.  Bakt.,  114,  235 — 47  (1935).  Haggard  and  Greenberg.  Journ.  Am.  Med.  Assoc.,  100. 
2001 — 2003  (1933).  Hanzlik  and  Richardson.  Jour.  Am.  Med.  Assoc.,  102,  1740 — 1745  (1934).  Henderson  Y. 
Science,  N.  S..  78,  408 — 409,  (1933).  Hug.  Compt.  Rend.  Soc.  Biol..  112,  511 — 513,  (1933).  Mirsky  and  Anson. 
Ann.  Rev.  of.  Biochem..  3,  425 — 440  (1934).  Trautman.  U.  S.  Pub.  Health  Rpts.,  48.  1443 — 1447  (1933).  Wendel. 
W.  B.  Jour.  Am.  Med.  Assoc.,  100,  1054—1055  (1933). 


Barkan,  Georg  (Tartu,  Eesti).  Pseudokämoglobine. 

Als  „Pseudohämoglobine“  wurden  von  Barka?i  und  Schales  Stoffe 
bezeichnet,  bei  denen  ein  ringoffenes  Häm-  bzw.  Häminderivat  mit 
einem  Eiweissträger,  und  zwar  vermutlich  mit  dem  unversehrten  Globin, 
verknüpft  ist.  Auf  Grund  experimenteller  Befunde  wurde  die  Auf- 
fassung entwickelt,  dass  die  Fraktionen  E und  E ' des  „leicht  abspalt- 
baren“ Bluteisens  solche  „Pseudohämoglobine“  sind,  die  den  Blutfarb- 
stoff als  Zwischenprodukte  auf  dem  Wege  der  Bilirubinbildung  im  strö- 
menden Blute  begleiten.  Viele  Eigenschaften,  die  im  Laufe  der  Jahre 
am  „leicht  abspaltbaren“  Bluteisen  ( Barkan)  beobachtet  worden  sind 
und  die  Schwierigkeiten  einer  quantitativen  Abtrennung  vom  Hämo- 
globin erklären  sich  einerseits  durch  die  Ähnlichkeit,  andererseits  durch 
den  Unterschied  im  Aufbau  der  Pseudohämoglobine  und  des  Hämoglo- 
bins. Der  Unterschied  ist  die  charakteristische  Öffnung  des  Porphyrin- 
gerüstes unter  Verlust  eines  C- Atoms  (und  zwar  wahrscheinlich  des 
a-ständigen,  a-Pseudohämoglobin).  Die  Pseudohämoglobine  E und  E 
ihrerseits,  die  sich  in  einander  überführen  lassen,  unterscheiden  sich 
noch  durch  die  Wertigkeit  des  Eisens.  Es  ist  bei  E zweiwertig  vie  beim 
Hämoglobin,  bei  E'  dagegen  dreiwertig.  E'  wurde  daher  als  „Pseudo- 
methämoglobin“  bezeichnet.  E'  ist  dadurch  von  E analytisch  zu  unter- 
scheiden, dass  es  nicht  wie  E die  Fähigkeit  zur  reversiblen  Gasbindung 
(02  und  CO)  besitzt.  E'  macht  normalerweise  etwa  1 3,  E 2 3 des  ..leicht 
abspaltbaren“  Eisens  aus,  dessen  Gesamtmenge  etwa  5 — 6°  0 des  ge- 
samten Bluteisens  ist.  Es  konnte  früher  gezeigt  werden,  dass  von  den 
Zerfallsprodukten  der  in  den  roten  Blutkörperchen  vorhandenen  Pseudo- 
hämoglobine Bilirubin  und  Eisen  ins  Plasma  wandern. 

Durch  einen  Kunstgriff,  nämlich  Zusatz  von  reichlich  KCV  gelang 
es  in  vitro  mittels  H202  einen  Teil  des  Blutfarbstoffes  in  grüne  Derivate 
mit  den  charakteristischen  Eigenschaften  der  Pseudohämoglobine  E 
und  E'  zu  verwandeln.  In  vivo  scheint  die  Bildung  von  naszierendem 
Hydroperoxyd  für  die  oxydative  Sprengung  des  Porphyrinringes  mass- 
gebend zu  sein.  Auf  H202  in  statu  nascendi  ist  auch  die  Bildung  jener 
grünen  Stoffe  zurückzuführen,  zu  denen  das  Häminmolekül  in  vitro 
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abgebaut  werden  kann,  wenn  Reduktionsmittel  in  Gegenwart  von 
Sauerstoff  auf  den  Blutfarbstoff  einwirken.  Das  sogen.  ,, grüne  Hämin“, 
das  Warburg  und  Negelein  aus  Chlorhämin  in  Gegenwart  von  Hydrazin 
beim  Durchleiten  von  Sauerstoff  erhielten,  wurde  von  Lemberg  als  ring- 
offenes Eisenporphyrin-Derivat  aufgeklärt.  Für  die  meisten  Reduk- 
tionsmittel, z.  B.  Polyphenole,  Hydrazin,  Ascorbinsäure,  Thiokörper 
und  dgl.,  die  bisher  in  Gegewart  von  atmosphärischem  Sauerstoff  zur 
Bildung  grüner  Blutfarbstoffderivate  geführt  haben,  ist  unabhängig  vom 
Vorhandensein  von  Hämin  bzw.  Blutfarbstoff  die  Bildung  von  Hydro- 
peroxyd  unter  dem  Einfluss  von  02  nachgewiesen  worden.  Zu  den 
Stoffen,  die  bei  der  Autooxydation  H202  bilden,  gehört  auch  der  Schwe- 
felwasserstoff, wie  noch  kürzlich  Schales  im  Laboratorium  des  Vor- 
tragenden mit  empfindlichen  Methoden  zeigen  konnte.  Das  bei  gleich- 
zeitiger Einwirkung  von  H2S  und  02  entstehende  sogen.  „Sulfhämo- 
globin“, das  seit  75  Jahren  bekannt  ist  ( Hoppe- Seyler ) , das  seiner  Natur 
nach  aber  bis  heute  geheimnisvoll  war,  scheint  sich  dementsprechend 
als  ein  Blutfarbstoffderivat  vom  prinzipiellen  Bau  der  Pseudohämo- 
globine  zu  erweisen,  also  als  ein  eisenhaltiges  Produkt  mit  oxydativ  ge- 
sprengtem Porphyrinring.  Es  ist  wie  die  mittels  KCN  und  H202  aus 
Hämoglobin  gewonnenen  Derivate  von  grüner  Farbe,  hat  einen  charak- 
teristischen Absorptionsstreifen  im  Rot,  reagiert  spektroskopisch  nach- 
weisbar mit  Kohlenoxyd  und  spaltet  nach  den  neuesten  Versuchen  von 
Barkaji  und  Schales,  wie  die  Fraktionen  E und  E',  sein  Eisen  unter  der 
Wirkung  verdünnter  Säure  leicht  ab.  Beim  Einwirken  von  H2S  und 
Sauerstoff  auf  Blutlösungen  verschiedener  Herkunft  und  auf  Lösungen 
von  krystallisiertem  Hämoglobin  gelang  es,  gleichzeitig  mit  dem  Auf- 
treten des  typischen  Spektrums,  den  Wert  für  das  „leicht  abspaltbare“ 
Eisen  auf  das  6 — 10-fache  der  Norm  zu  erhöhen.  Der  ursächliche  Zu- 
sammenhang zwischen  Peroxydentstehung  und  der  Bildung  des  grünen, 
„Sulfhämoglobin“  genannten,  Blutfarbstoffderivates  ist  die  erste  plau- 
sible Erklärung  für  die  obligatorische  Gegenwart  von  Sauerstoff  bei 
der  „Sulfkämoglobin“-Entstehung.  Diese  experimentell  gestützte  Auf- 
fassung von  der  Natur  des  Farbstoffes  als  eisenhaltiges  bilirubinoides 
Produkt  wirft  neues  Licht  auf  den  Wirkungsmechanismus  einer  Reihe 
von  „Sulfhämoglobin“  bildenden  Blutgiften  und  auf  das  Wesen  der 
khnisch  beobachteten  sogen.  Sulfhämoglobinämien.  Substanzen  vom 
grundsätzlichen  Aufbau  der  Pseudohämoglobine  scheinen  also  nicht  nur 
physiologisch,  sondern  auch  pathologisch  und  toxikologisch  eine  Rolle 
zu  spielen. 

Cortis- Jones,  B.  and  Lemberg,  R.  (Sidney).  The  chemical  mechanism 

of  haemoglobin  breakdown. 

Recent  years  have  revealed  many  facts  which  throw  light  on  the 
mechanism  of  physiological  haemoglobin  breakdown  to  bilirubin. 
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On  the  ground  of  the  occurrence  of  biliverdin  (dehydrobilirubin) 
in  the  liver  and  bile,  and  of  the  fact  that  biliverdin  is  reduced  by  live 
tissue  to  bilirubin,  Lemberg  suggested  that  it  was  the  immediate  pre- 
cursor of  bilirubin.  He  showed  also  that  44  green  heamin  ” of  Warburg 
and  Negelein  was  an  iron- containing  bile  pigment  (verdohaemochromo- 
gen1)  and  that  it  was  easily  transformed  to  biliverdin.  The  similarity 
of  green  haemin  to  green  pigments  obtained  from  haemoglobin  suggested, 
as  another  intermediate,  a bile  pigment  haemochromogen. 

Close  study  of  the  haemin-verdohaemochromogen  transformation 
was  made  in  Sydney2).  Using  pyridine-haematin  and  excess  of  ascorbic 
acid,  it  was  found  that  the  change  took  place  rapidly  on  shaking  with 
air.  The  first  stage  in  the  reaction  led  to  the  formation  of  an  44  oxy- 
haematin  ”■ — a product  in  which  the  porphyrin  ring  is  already  oxidized 
but  not  opened,  and  molecular  oxygen  further  oxidized  this  oxyhaematin 
to  the  open  chain  verdohaemochromogen. 

In  this  reaction  neither  ascorbic  acid  nor  pyridine  play  specific 
roles.  Haemoglobin  itself  is  transformed  to  a green  pigment  slowly  by 
action  of  ascorbic  acid  and  oxygen.  It  is  suggested  that  in  the  cells  of 
the  reticulo-endothelial  system,  there  may  be  some  specific  protein 
which  gives  a haemochromogen  capable  of  being  transformed  readily 
to  the  verdoform  by  these  reagents. 

Working  on  44  easily  splittable  iron  ” in  blood,  Barkan3)  has  des- 
cribed the  finding  of  green  pigments  corresponding  closely  to  verdo- 
haemochromogen. He  states  that  one  is  in  the  divalent  form  (pseudo- 
haemoglobin or  E),  the  other  in  the  trivalent  form  (pseudomethaemo- 
globin  or  E'). 

Lemberg  has  prepared  two  green  pigments  by  the  action  of  ascorbic 
acid  and  oxygen  on  haemoglobin.  One  remains  in  solution  at  the  end 
of  the  reaction  and  is  identical  with  Barkan's  E.  The  other,  mildly 
denatured,  is  precipitated  and  in  oxidized  state  corresponds  to  E'.  hut 
the  possibility  that  E'  is  pseudomethaemoglobin  is  not  excluded. 

From  the  green  precipitate  Lemberg  has  prepared  by  removal  of 
protein  and  iron  with  glacial  acetic  acid  and  ethyl  acetate,  crystalline 
biliverdin  hydrochloride — the  first  in  vitro  transformation  of  haemo- 
globin to  biliverdin.  E,Er  must  be  bile  pigment  haemochromogens. 
differing  only  slightly  from  verdohaemochromogen  in  the  underlvdng 
bile  pigment. 

Barkan  suggests  that  the  transformation  of  haemoglobin  to  E is 
a non-specific  process,  occurring  even  in  the  erythrocytes  of  flowing 
blood  as  well  as  in  the  R.E.S.  The  destruction  of  Hb.  in  the  erythrocytes 
accounts  for  10%  of  the  total  loss.  The  work  performed  at  Sydney 
has  confirmed  this  view  and  has  made  it  likely  that  the  course  of  the 
breakdown  is  similiar  to  that  of  the  reaction  with  pyridine-haematin„ 
ascorbic  acid  and  oxygen.  It  is  further  suggested  that  in  the  R.E.S. 
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the  conditions  may  be  such  that  this  reaction  may  proceed  rapidly 
enough  to  account  for  the  greater  part  of  the  Hb.  disintegration. 

*)  Lemberg,  Biochem.  J.  1934,  29,  1322.  2)  Lemberg,  Cortis-Jones  and  Norrie,  Biochem.  J.  1938, 

32,  149,  171.  a)  Barkan  & Schales,  Z.  für  Physiol.  Chemie.  1937,  248,  96. 

Hinsberg,  K.  (Berlin).  Einfluss  der  Porphyrine  auf  den  Stoffwechsel. 

Uber  den  Einfluss  der  Porphyrine  auf  den  Stoffwechsel  ist  bis  jetzt 
nichts  bekannt,  obschon  die  Porphyrine  physiologisch  immer  Vor- 
kommen und  unter  vielen  pathologischen  Bedingungen  vermehrt  auf- 
treten.  Es  wurden  daher  Versuche  unternommen,  um  durch  Injektion 
von  Porphyrin  bei  Tieren  eine  künstliche  Überschwemmung  des  Or- 
ganismus mit  Porphyrin  zu  erreichen,  und  dabei  einige  Stoffwechsel- 
symptome  studiert.  Am  lebenden  Tier  konnte  eine  Beeinflussung  des 
Kohlehydrat-  und  Fettstoffwechsels  beobachtet  werden,  während  sich 
bei  Gewebsschnitten  u.  a.  eine  Wirkung  auf  die  Atmung  zeigte. 

Freitag  Vormittag  Auditorium  AM. 

Ropes,  Marian  W.  (Boston).  The  protein  constituents  of  synovial  fluid 

with  special  reference  to  the  characteristics  and  significance  of 

mucin. 

The  protein  constituents  of  synovial  fluid  have  been  studied  in 
only  a few  fluids,  most  of  which  have  been  obtained  from  pathological 
joints1)2).  The  few  albumin-globulin  ratios  that  have  been  reported 
vary  markedly  and,  in  many  cases,  have  been  obtained  without  deter- 
mination of  the  mucin  content.  In  the  present  investigation,  the  pro- 
teins of  normal  cattle  and  human  fluids  and  of  pathological  human 
fluids  have  been  studied.  The  chief  problem  lay  in  the  determination 
of  the  characteristics,  concentration  and  significance  of  the  mucin. 

Mucin  has  been  prepared  from  normal  cattle  fluid  by  precipitation 
with  acetic  acid  and  reprecipitation  from  sodium  carbonate  solution. 
The  resulting  compound  has  constant  physical  characteristics  and 
chemical  composition.  It  is  a greyish  amorphous  substance  soluble  in 
weak  alkalis,  in  dilute  mineral  acids  and  in  serum.  Precipitation  from 
these  solutions  with  acetic  acid  produces  an  extremely  ropey,  elastic 
mass.  Its  isoelectric  point  is  approximately  pH  4.2.  Its  solubility  in 
water  (.0013  gm./100  cc.)  is  constant  and  independent  of  the  amount 
of  precipitate  present.  Studies  of  the  solubility  of  mucin  in  dilute 
sodium  hydroxyde  indicated  a base-binding  power  greater  than  that  of 
the  serum  proteins.  Further  evidence  was  obtained  from  studies  of  the 
distribution  ratio  of  calcium  between  plasma  and  normal  fluid.  The 
concentration  of  non- diffusible  calcium  in  the  joint  fluid  was  found 
to  be  much  greater  than  that  of  other  body  fluids  which  differ  from 
synovial  fluid  only  in  the  absence  of  mucin.  Calculations  from  the 
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increased  calcium  concentration  indicated  a base-binding  power  of  mucin 
approximately  ten  times  as  great  as  that  of  serum  albumin.  Further- 
more, the  observed  colloidal  osmotic  pressure  of  synovial  fluid  was 
150  mm.  of  water  as  compared  with  50  mm.  calculated  from  the  serum 
protein  content.  These  results  indicate  that  mucin  has  a definite  and 
significant  osmotic  pressure  effect  and  must  influence  the  fluid  exchange 
between  plasma  and  synovial  fluid. 

The  viscosity  of  mucin  solutions  is  extremely  high.  A 1.2%  solution 
in  sodium  carbonate  solution  has  a relative  viscosity  of  43  at  25°  C. 
Fluids  from  pathological  joint  conditions  have  lower  concentrations  of 
mucin  and  lower  viscosities  than  normal  fluid,  resulting  presumably  in 
a decrease  in  their  value  as  lubricants.  Fluids  from  infectious  arthritis 
tend  to  have  lower  concentrations  of  mucin  and  lower  viscosities  than 
those  from  non-infectious  arthritis. 

In  order  to  make  possible  a study  of  the  albumin  and  globulin 
fractions  in  fluids,  the  precipitation  reactions  of  mucin  were  studied. 
It  was  found  to  be  completely  precipitated  by  a 2.3  M phosphate 
solution  at  pH  6.5  and  by  22.5%  sodium  sulphate.  Precipitation  curves 
on  normal  cattle  fluid  with  phosphate  and  sulphate  solutions  indicated 
essentially  complete  precipitation  of  globulin  at  the  same  concentrations. 
The  relative  value  of  phosphate  and  sulphate  precipitation  in  determin- 
ing the  protein  fractions  in  synovial  fluid  has  been  studied. 

On  the  basis  of  these  results,  the  total  protein,  albumin  and  globulin 
concentrations  in  normal  and  pathological  fluids  have  been  determined. 
In  normal  fluid  the  total  serum  protein  is  low  with  a high  albumin- 
globulin  ratio.  In  infectious  joint  conditions  the  protein  is  markedly 
increased  with  a marked  decrease  in  the  albumin- globulin  ratio.  The 
highest  total  protein  contents  and  the  lowest  albumin-globulin  ratios 
are  found  in  rheumatoid  arthritis  of  long  duration. 

Forkner,  C.  E.,  J.  Lab.  & Clin.  Med.  15,  1187,  1930.  The  Synovial  Fluid  in  Health  and  Disease,  -with 
Special  Reference  to  Arthritis.  2)  Collins,  D.,  J.  Path.  & Bact.,  42,  112,  1936.  The  Pathology  of  Synovial  Ef- 
fusions. 

Stary,  Z.  (Prag).  Die  natürlichen  Haarfarbstoffe. 

Das  Keratin  des  Menschenhaars  ist  keine  einheitliche  Substanz, 
sondern  lässt  sich  nach  Z.  Stary  und  R.  Richter  in  mehrere  Fraktionen 
aufteilen,  deren  Mengenverhältnis  bei  den  verschiedenen  Haarsorten 
sehr  stark  schwankt.  Je  nach  dem  Mengenverhältnis,  in  dem  diese 
Fraktionen  im  Haar  enthalten  sind,  zeigt  das  betreffende  Haar  Ver- 
schiedenheiten in  seinem  chemischen  und  physikalischen  \ erhalten. 

Bisher  konnten  aus  menschlichem  Haar  drei  verschiedene  Gruppen 
von  Haarkeratinen  abgetrennt  werden,  bei  Tieren  scheinen  ausserdem 
noch  andere  Keratine  bzw.  Keratide  zu  bestehen.  Die  meisten  Haar- 
sorten (und  zwar  auch  schwarze  Haare)  enthalten  einen  weissen,  in 
kalter  Lauge  löslichen,  durch  verdünnte  Säuren  fällbaren  Eiweiss- 
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körper  (Leukokeratin).  Je  heller  das  Haar  desto  grösser  sein  Gehalt 
an  Leukokeratin  und  desto  grösser  auch  die  Löslichkeit  des  Haars  in 
Lauge.  Weisses  Haar  zeigt  die  beste  Laugenlöslichkeit. 

Blonde,  braune  und  schwarze  Haare  enthalten  ausserdem  einen 
in  Lauge  und  auch  in  Thioglykolsäure  nur  sehr  schwer  löslichen,  dunkel 
gefärbten  Anteil,  der  ebenfalls  Eiweissnatur  hat  und  bei  schwarzem 
Haar  die  Hauptmasse  der  Haarsubstanz  ausmacht.  Dieser  als  Melano- 
keratid  bezeichnete  Stoff  ist  die  Verbindung  eines  keratinartigen  Ei- 
weissanteils mit  einer  chromogenen  Gruppe,  ist  also  ein  Chromoproteid. 
Die  chromogene  Gruppe  kann  durch  Hydrolyse  freigesetzt  werden. 
Durch  Oxydation  hei  alkalischer  Reaktion  wird  die  chromogene  Gruppe 
zerstört.  Auf  diese  Weise  entfärbtes  Melanokeratid  wird  leicht  löslich 
in  Lauge;  daher  ist  mit  Wasserstoffperoxyd  gebleichtes  Haar  weitaus 
leichter  löslich  in  Lauge  als  unbehandeltes  Haar  von  gleicher  Aus- 
gangsfarbe. 

Hellrotes  Haar  enthält  kein  Melanokeratid,  ist  daher  in  kalter 
Lauge  und  in  heisser  Thioglykolsäure  gut  löslich.  Der  „rote“  Haar- 
farbstoff wird  hei  Behandlung  des  Haars  mit  kalter  Lauge  rasch  aus 
dem  Haar  herausgelöst,  die  Lösung  ist  durch  Essigsäure  fällbar.  Bei 
Totalhydrolyse  wird  die  chromogene  Gruppe  des  roten  Haarfarbstoffs 
frei,  sie  kann  aus  dem  Hydrolysat  durch  Aussalzen  niedergeschlagen 
werden. 

Es  gibt  Fälle  von  Rothaarigkeit,  bei  denen  das  Haar  sowohl  das 
schwarze  als  auch  das  rote  Chromokeratid  enthält.  Derartige  Haare 
sind  von  gewöhnlichem  braunem  Haar  an  der  Farbe  oft  kaum  zu  unter- 
scheiden. Die  Trennung  beider  Substanzen  kann  durch  Lauge  oder  mit 
Thioglykolsäure  erfolgen.  Dadurch  ist  auch  bei  solchen  Haaren,  die 
direkt  keine  rote  oder  rötliche  Verfärbung  zeigen,  der  Nachweis  des 
roten  Haarfarbstoffes  möglich. 

Die  natürliche  Färbung  des  Menschenhaars  und  ähnlich  auch  die 
des  Tierfelles  ist  also  mit  einer  Anfärbung  z.  B.  der  Wolle  mit  künst- 
lichen Farbstoffen  nicht  vergleichbar.  Hier  handelt  es  sich  nicht  um 
die  Einlagerung  oder  Auflagerung  einer  in  quantitativer  Hinsicht  un- 
beträchtlichen Menge  eines  Farbstoffes  von  grosser  Färbekraft,  sondern 
um  eine  an  sich  schwache  Eigenfarbe  eines  relativ  erheblichen  Anteils 
der  Haarsubstanz  selbst. 


Theorell,  Hugo  (Stockholm).  Über  die  chemische  Konstitution  des 
Cytochroms  c. 

Etwa  vor  einem  Jahr  wurde  vom  Verfasser  gezeigt,  dass  das  nach 
Enteisenung  des  Cytochroms  c mit  konzentrierter  HCl  erhaltene  Pro- 
dukt, „Porphyrin  c“,  ein  hochmolekulares  Porphyrin-Polypeptid- 
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Komplex  ist.  Es  wurde  weiter  beschrieben,  dass  die  nacb  saurer  Hydro- 
lyse und  bestimmter  Behandlung  zwecks  Reinigung  des  Porphyrins  er- 
haltenen Produkte  schwefelhaltig  sind.  Die  weitere  Untersuchung  der 
Frage  erforderte  grosse  Mengen  an  Material.  Bisher  wurden  aus  2000  kg 
Kuhherzen  140  g reines  Cytochrom  c gewonnen. 

Es  wurde  nun  ein  reines  „Hämin  c“-Präparat  in  folgender,  kurz  be- 
schriebener W eise  dargestellt  : Enteisenen  mit  HCl,  saure  Hydrolyse,  Filtra- 
tion, teilweise  Neutralisation  des  Filtrates  (9/10),  Niederschlag  verworfen, 
isoelektrische  Fällung  des  Porphyrins  c,  Auswaschen  mit  Wasser.  Fäl- 
lung mit  Pikrinsäure  aus  saurer  Lösung,  Aufnehmen  des  trocknen  Pi- 
krats in  Aceton,  Fraktionieren  mit  Benzol.  Entfernen  der  Pikrinsäure 
wie  üblich,  isoelektrische  Fällung,  Waschen,  Trocknen.  Lösen  in  Eisessig. 
Einführen  von  Eisen  und  Chlor.  Das  Chlorhämin  c fällt  aus  wasser- 
freiem Eisessig  beim  Eindampfen.  Das  bisher  reinste  Präparat  ergab 
die  Bruttoformel  C38H41N5S206FeCl=LC,=l=H2. 


C 

H 

N 

Prim. 

N 

S 

Fe 

CI 

O 

COOH 

titr. 

Gef.  . . . 

56,4 

5,17 

8,66 

1.78 

7,87 

6,87 

4.36 

10.8 

3,0 

Ber.  . . . 

55,7 

5,05 

8,55 

1,71 

7.83 

6,82 

4,33 

11.7 

— 

Folgendes  möge  als  für  die  Konstitution  wesentlich  angeführt 
werden. 

1.  Porphyrin  c enthält  weder  Disulhd-  noch  Thiolgruppen.  Der 
Schwefel  ist  zweiwertig  und  nicht  bleischwärzend. 

2.  Behandelt  man  Hämin  c mit  HBr-Eisessig,  so  erhält  man  erstens 
Hämatoporphyrin  IX  (ähnlich  wie  beim  Cytochrom  c unter  der  gleichen 
Behandlung,  Hill  und  Keilin,  Zeile  und  Reuter),  zweitens  einen  wasser- 
löslichen, farblosen  Körper,  der  die  folgenden  Eigenschaften  hat  : Zwei 
Atome  Schwefel  im  Verhältnis  zu  einem  primären  Aminostickstoff.  Der 
Schwefel  kommt  nur  als  Disulhd  vor.  Es  entstehen  primär  zwei  Sulfhyd- 
ryle,  die  jedoch  sekundär  durch  Luft  und  Eisen  zu  Disulhden  oxydiert 
werden.  Die  Ninhydrinreaktion  ist  positiv,  die  Dissoziationskonstante 
der  COOH-Gruppe  ist  5x  1(V10.  Also  stehen  NH2-  und  COOH  in  a-Stel- 
lung  zueinander.  Die  beiden  S-Atome  sind  wahrscheinlich  durch  Kohlen- 
stoffatome verbunden.  Solchenfalls  wäre  also  die  für  das  Hämin  c 
charakteristische  Seitenkette  eine  bisher  unbekannte  Ditkio-mono- 
amino-monocarbonsäure. 

Die  liämockromogenbildenden,  wahrscheinlich  basischen  Gruppen 
gehören  nach  bisherigen  V ersuchen  zur  Eiweisskomponente  des  Cyto- 
chroms c. 
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Auf  Grund  der  angeführten  Befunde  erscheint  folgende  Struktur- 
formel als  gegeben. 


COOH  COOH 


NH,  COOH 


OH  OH 

I I 

CH-CHj  CH  CH3 

! ' I 

usw. 


Das  Cytochrom  c zeigt  also  eine  bisher  noch  nie  beschriebene  Bin- 
dung zwischen  prosthetischer  Gruppe  und  Eiweisskomponente  in  einem 
Ferment,  nämlich  durch  zwei  Schwefelatome  in  Thioäther- Stellung.  Die 
Festigkeit  dieser,  sowie  die  der  Peptidbindungen,  erklärt  die  Unmög- 
lichkeit, das  Cytochrom  c reversibel  ohne  Zerstörung  der  Eiweiss- 
komponente zu  spalten. 

Möglicherweise  wird  das  Cytochrom  c in  den  lebenden  Zellen  durch 
eine  direkte  Anlagerung  der  SH- Gruppen  an  die  Vinyl-  Gruppen  des 
Protohämatins  gebildet. 

French,  C.  S.  (Boston).  The  chromoproteins  of  photosynthetic  purple 
bacteria. 

The  photosynthetic  purple  bacteria  contain  two  types  of  pigments, 
carotinoids5)  and  bacteriochlorophylls  x)6),  which  absorb  the  light  used 
for  photosynthesis2).  In  the  bacteria,  these  pigments  exist  in  combination 
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with  proteins  to  form  water  soluble  compounds3),  4),  7),  8).  We  have 
found  that  high  frequency  vibration  will  break  open  these  bacteria, 
liberating  into  the  surrounding  water,  the  cell  sap  containing  the  pigment 
protein  compound,  which  we  call  “ photosynthin  ”.  A knowledge  of  the 
properties  of  the  photosynthetic  pigment  in  its  natural  state  we  hope 
will  eventually  provide  a basis  for  the  preparation  of  photosynthetically 
active  cell  extracts.  The  visible  and  near  infra  red  absorption  curves  of 
this  juice  from  several  species  have  been  measured.  The  position  of  the 
absorption  bands  of  the  pigments  before  and  after  extraction  by  this 
procedure  is  the  same,  indicating  that  the  substance  is  not  changed  as 
is  the  case  when  organic  solvents  are  used.  Ascorbic  acid  photo-oxidation 
is  catalysed  by  these  extracts.  Between  pH  3.0  and  4.5,  the  photosynthin 
is  insoluble  and  it  may  be  precipitated  by  half-saturated  ammonium 
sulfate.  So  far,  it  has  not  been  possible  to  separate  the  protein  compound 
of  bacteriochlorophyll  from  that  with  the  carotinoid,  so  that  it  appears 
as  though  both  pigments  were  attached  to  the  same  or  similar  protein 
molecules. 

1)  Fischer,  H.,  Lautsch,  W.,  and  Lin,  K.-H..  Annalen  534,  1 (1938).  2)  French,  C.  S.,  J.  Gen.  Physiol.  20, 
711  (1937);  21,  71  (1937).  3)  Herlitzka,  A.,  Biochem.  Z.  38,  321  (1912).  4)  Lubimenko,  V.  N..  Rev.  gén.Bot.  39, 
547  (1927)  ff.  5)  van  Niel,  C.  B.,  and  Smith,  J.  H.  C.,  Arch.  f.  Mikrobiol.  6,  219  (1935).  6)  Schneider'",  E.,  Z.  Phv- 
siol.  Chem.  226,  221  (1934);  Ber.  d.  Deutsch,  bot.  Ges.  52,  96  (1934).  T)  Stoll,  A.,  Naturwissenschaften  24,  53 
(1936).  8)  Wurmser,  R.,  Levy,  R.,  and  Tessier,  G.,  Ann.  d.  Physiol,  et  de  Physico-chemie  biologique  1,  298  (1925). 

Santavy,  Fr.  (Brno,  C.  S.  R.).  Le  taux  du  glutathion  chez  les  nou- 
veau-nés. 

L’auteur  de  ce  travail  a étudié  le  changement  de  taux  du  glutathion 
des  organes,  chez  les  animaux  de  différentes  espèces,  d une  part  im- 
médiatement après  la  naissance,  d’autre  part  pendant  et  après  l’allaite- 
ment. On  a pris  pour  ces  expériences  des  cobayes,  des  lapins  et  des 
chiens;  tous  les  animaux  ont  été  sacrifiés  par  saignée  afin  de  pouvoir 
en  utiliser  le  sang  pour  les  analyses  du  glutathion.  Le  dosage  du  glu- 
tathion sous  sa  double  forme  a été  effectué  par  la  méthode  Binet- 
Weller. 

Chez  les  Cobayes  nous  pouvons  constater  un  abaissement  du  glu- 
tathion dans  le  sang,  dans  le  foie  et  dans  les  poumons.  Dans  le  sang 
et  dans  les  poumons  le  taux  du  glutathion  sous  sa  double  forme  aug- 
mente déjà  au  cours  de  l’allaitement,  alors  que  dans  le  foie  cette  aug- 
mentation se  produit  seulement  après  l'allaitement.  Aucun  change- 
ment du  glutathion  dans  le  cœur  et  dans  les  intestins  au  cours  du  dé- 
veloppement de  l’animal;  par  contre  vers  la  fin  de  cette  période  d al- 
laitement une  augmentation  du  glutathion  peut  être  remarquée  dans 
les  reins,  mais  elle  n’est  pas  stable,  et  au  bout  de  quelque  temps  elle 
revient  ad  normam. 

Chez  les  Lapins , c’est  dans  le  sang,  le  foie,  les  poumons  et  les 
reins  que  se  montre  un  abaissement  du  glutathion.  Dans  le  sang  et 
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dans  les  poumons  ce  taux  augmente  pendant  l’allaitement,  tandis  que 
dans  le  foie  nous  constatons  un  abaissement  de  ce  taux  au  cours  de  cette 
phase  de  leur  vie.  Cet  abaissement  est  remplacé  par  une  augmentation 
lorsque  l’animal  est  soumis  à un  changement  de  nourriture.  Dans  les 
reins  nous  observons  dès  la  naissance  un  abaissement  du  taux  du  glu- 
tathion qui  fait  place  à une  augmentation  passagère  seulement  vers 
la  fin  de  l’allaitement.  Dans  le  coeur,  la  rate  et  les  intestins,  nous  ne 
pouvons  trouver  aucun  changement  au  cours  du  développement  de 
l’animal. 

Chez  les  Chiens  nous  remarquons  aussi  dès  la  naissance  un  abaisse- 
ment du  taux  du  glutathion  dans  le  sang,  le  foie  et  les  poumons.  Dans 
le  sang  et  dans  les  poumons  cette  augmentation  existe  déjà  pendant 
l’allaitement  comme  dans  les  cas  précédents,  alors  que  dans  le  foie 
elle  ne  se  produit  que  lorsque  l’animal  commence  à se  nourrir.  Dans 
le  cœur,  la  rate,  les  reins  et  les  intestins  il  n’a  été  possible  de  constater 
aucun  changement  dans  la  période  post-utérine. 

L’auteur  explique  le  changement  de  taux  du  glutathion  dans  le 
foie  par  le  fait  que  cet  organe  fonctionne  comme  réservoir  du  glutathion. 
Pendant  la  vie  utérine  et  post-utérine  et  pendant  l’allaitement  l’or- 
ganisme qui  se  développe  ne  possède  pas  ces  matières  organiques  avec 
lesquelles  il  pourrait  produire  ce  glutathion  en  quantité  telle  qu'il 
pourrait  l’économiser. 

L’abaissement  du  taux  du  glutathion  dans  les  poumons  immé- 
diatement après  la  naissance  est  dû  à ce  que  les  alvéoles  pulmonaires 
contiennent  des  fibres  musculaires  qui  pendant  la  vie  utérine  ne  sont 
exposées  à aucun  travail,  et  pour  cette  raison,  ne  renferment  pas  autant 
de  glutathion  que  pendant  la  vie  post-utérine. 

Nous  expliquons  le  développement  du  taux  de  glutathion  dans 
les  hématies  pendant  l'allaitement,  par  le  fait  que  les  hématies  comme 
transporteur  de  cette  substance  augmentent  le  taux  parce  qu’il  existe 
une  plus  grande  demande  de  la  part  des  organes  en  activité,  les  muscles 
par  exemple. 

L’augmentation  du  taux  de  glutathion  dans  les  reins  s’explique 
par  le  fait  que  les  reins  des  herbivores  après  l’allaitement  sont  inondés 
de  substances  provenant  de  corps  étranger  (C6H5COOH)  que  l’animal 
doit  neutraliser  (C6H5CONHCH2COOH).  Pour  cette  neutralisation  le 
glycocolle  nécessaire  est  obtenu  par  la  destruction  du  glutathion. 

Zeller,  E.  A.  (Basel).  Über  den  enzymatischen  Abbau  von  Diaminen. 

\ on  Edlbacher  und  Zeller1)  wurde  über  die  Darstellung  eines  en- 
zymatischen Abbauproduktes  des  Histamins  in  der  Form  eines  schön 
kristallisierenden  Dinitrophenylhydrazons  von  der  Formel  C4H602N2 
berichtet.  Es  wurde  nun  hier  versucht,  die  Bildung  dieses  Körpers 
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aus  Histamin  im  Einzelnen  zu  verfolgen  und  den  Übergang  womöglich 
in  Teilprozesse  zu  zerlegen. 

Der  Abbau  geschieht  oxydativ.  Es  werden  im  allgemeinen  4 Atome 
Sauerstoff  pro  Molekel  Histamin  aufgenommen,  wobei  das  erste  eine 
Molekel  Amoniak  frei  macht.  Die  Wasserstoffatome  des  Substrats 
werden  aktiviert,  so  dass  es  zur  Bildung  von  Wasserstoffsuperoxyd 
kommt,  was  durch  die  stufenphotometrisch  verfolgte  Bildung  von 
Methämoglohin  aus  zugesetztem  Hämoglobin  und  aus  der  vermehrten 
Sauerstoffkonsumption  hei  Anwesenheit  leicht  oxydabler  Körper  wie 
Äthylalkohol  bewiesen  wird.  Es  entsteht  nicht  nur  heim  ersten  Oxy- 
dationsschritt Wasserstoffsuperoxyd,  sondern  auch  bei  den  folgenden: 
denn  der  Sauerstoffverbrauch  kann  bis  zu  8 Atomen  betragen,  ohne 
dass  die  Ammoniakbildung  gegenüber  einem  gewöhnlichen  Ansatz  ver- 
mehrt ist.  Ein  Teil  dieses  Überschusses  geht  allerdings  auf  Kosten 
der  Oxydation  des  Acetaldehyds,  womit  ein  neuer  Fall  von  „cyclic 
oxidation“2)  realisiert  ist.  Der  erste  Schritt  des  Histaminabbaues 
geschieht  demnach  nach  folgender  Gleichung: 


N C— CH2CH,NH, 

il  ii 


HC  CH 


\ / 

NH 


+ h2o  + 02 


-ch2cho 

+ h202 
+ nh3 


Die  Histaminase  ist  also  eine  Dehydrase.  Sie  wird  aber  nicht  durch 
das  typische  Dehydrasegift  Urethan  gehemmt,  hingegen  schon  durch 
geringe  Konzentrationen  von  Hydroxylamin.  Der  Einfluss  von  Cyaniden 
ist  von  sehr  komplexer  Art  und  hängt  von  der  Darstellung  des  Ferment- 
präparates, von  der  Dauer  der  Dialyse,  der  dasselbe  unterworfen  Avird. 
und  vom  pH  der  Lösung  ab.  In  sehr  reinen  Präparaten  findet  man  eine 
völlige  Hemmung  der  Sauerstoffaufnahme  durch  m 1000  KCN,  bei 
andern,  weniger  lang  dialysierten,  ähnlich  wie  hei  der  Tyraminase. 
die  Aufnahme  von  2 Sauerstoffäquivalenten  pro  Molekel  Histamin3). 

Überraschende  Ergebnisse  fanden  sich  bei  einer  erneuten  Unter- 
suchung der  Spezifität  der  Histaminase4),  von  der  bis  jetzt  eine  aus- 
schliessliche Einstellung  auf  den  Abbau  von  Histamin  angenommen 
und  die  deshalb  für  die  Identifizierung  chemisch  nicht  nachweisbarer, 
histaminähnlich  wirkender  Substanzen  verwendet  wurde.  So  schreiben 
z.  B.  Anrep , Barsoum , Talaat5)  in  ihrer  schönen  Arbeit  über  die  Bildung 
von  Histamin  im  schlagenden  Säugerherzen:  “the  specifity  of  hista- 
minase is  an  important  piece  of  evidence  in  favour  of  the  substance 
being  histamine  itself  and  not  some  other  closely  related  amine  . 
Nun  kann  aber  die  Histaminase  ausser  dem  Histamin  die  Diamine 
Äthylendiamin,  Putrescin,  Cadaverin  und  Agmatin  oxydativ  desami- 
nieren  und  zwar  in  der  angegebenen  Reihenfolge  mit  zunehmender 
Geschwindigkeit.  Das  Histamin  steht  bezüglich  seiner  Abbauge- 
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schwindigkeit  zwischen  Putrescin  und  Cadaverin  und  wird  durch 
das  letztere  und  durch  Agmatin  wesentlich  übertroffen.  Mit  Ausnahme 
dieser  Unterschiede  ist  die  Kinetik  des  enzymatischen  Abbaues  bei 
allen  erwähnten  Diaminen  dieselbe  (Sauerstoffaufnahme,  beispiels- 
weise Bildung  von  NH3  und  H202  usw.).  Es  handelt  sich  nicht  etwa 
um  verschiedene  Fermente,  was  dadurch  bewiesen  wird,  dass  alle  auf- 
gezählten Diamine  gegenseitig  als  “competitive  inhibitors”  wirken. 

Blaschko , Richter  und  Schlossmann 6)  zeigten,  dass  die  Monoamine 
wie  Adrenalin,  Tyramin,  Tryptamin,  Amylamin  usw.  durch  ein  und 
dasselbe  Ferment  zerlegt  werden.  Da  es  gelingt,  die  Histaminase  mit 
Sicherheit  einerseits  von  dieser  Aminoxydase  zu  unterscheiden,  z.  B. 
dadurch,  dass  sie  nicht  wie  diese  durch  Octylalkohol  und  Ephedrin 
gehemmt  wird,  und  andrerseits  von  der  d-Aminosäuren-Oxydase,  mit 
der  sie  sonst  mehrere  Eigenschaften  gemein  hat,  so  ist  es  wohl  angezeigt, 
der  (Mono-)Aminooxydase  eine  Diaminooxydase  entgegen  zu  stellen. 

J)  Helv.  Chim.  Acta  20,  717  (1937).  2)  Keilin  u.  Hartree,  Proc.  Roy.  Soc.  B 119,  114  (1936).  3)  M.  Bernheim , 

J.  Biol.  Chem.  93,  229  (1931).  4)  Vorläufige  Mitteilung,  E.  A.  Zeller , Naturwiss.  26,  282  (1938).  5)  J.  Physiol. 

86,  431  (1936).  6)  Biochem.  J.  31,  2187  (1937). 

Rose,  Bram  and  Browne,  J.  S.  L.  (Montreal).  The  metabolism  of 

histamine  in  the  rat. 

A study  on  the  histamine  content  of  the  blood  and  tissues  of  the 
rat  after  the  intravenous  injection  of  this  substance  was  reported  by 
the  authors  in  a previous  communication.  It  was  shown  that  when 
histamine  is  injected  intravenously,  it  disappears  rapidly  from  the  blood 
stream  and  that  at  the  end  of  fifteen  minutes  the  distribution  is  markedly 
in  favour  of  the  tissues.  Of  all  the  tissues  studied,  namely  blood,  lung, 
liver,  lymph  glands  and  kidney,  the  kidney  shows  by  far  the  highest 
concentration.  That  destruction  of  histamine  is  rapid  in  the  organism, 
is  rendered  probable  by  the  fact  that  even  at  the  end  of  fifteen  minutes, 
only  a small  fraction  of  the  originally  injected  amount  may  be  recovered 
from  all  of  the  tissues  studied. 

The  effect  of  adrenalectomy  was  also  investigated  and  it  was  found 
that  the  distribution  of  the  intravenously  injected  histamine  is  not 
altered  whereas  the  rate  of  disappearance  from  the  blood  and  tissues 
is  retarded.  This  difference  in  the  rate  of  disappearance  from  the  intact 
animal  does  not  appear  immediately  in  animals  which  have  been  adre- 
nalectomized,  but  becomes  apparent  about  ten  days  post  operatively, 
the  animals  being  maintained  on  normal  saline. 

Further  investigations  have  been  made  to  include  other  tissues, 
namely  stomach,  small  intestine,  appendix  and  spleen. 

On  the  basis  that  the  kidney  histamine  content  it  so  markedly 
higher  than  any  other  tissue  following  the  introduction  of  this  substance 
into  the  blood  stream,  we  have  carried  out  experiments  using  this 
organ  as  the  criterion  for  the  liberation  of  histamine  in  the  intact  and 
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adrenalectomized  rat.  Rats  of  the  “ hooded  ” strain  were  first  anaes- 
thetized with  ether,  the  abdomen  opened  and  the  stomach  exposed. 
The  stomach  was  then  pinched  three  times  with  an  artery  forceps  and 
the  animal  was  allowed  to  recover  after  closing  the  wound.  At  varying 
time  intervals  the  animals  were  again  anaesthetized,  and  the  blood 
and  kidneys  removed  for  histamine  determinations.  The  method  of 
Best  and  McHenry  was  used  for  the  extraction  of  the  tissues  and  the 
blood  histamine  was  determined  by  the  method  of  Barsoum  and  Gaddum 
using  the  modification  of  this  method  described  by  Code.  Assays  were 
carried  out  on  the  isolated  guinea-pig  ileum  under  the  influence  of 
atropine  and  when  possible  checked  on  the  blood  pressure  of  the  atro- 
pinized  cat  under  ether  anaesthesia. 

The  histamine  content  of  the  kidney  under  these  conditions  was 
increased  to  as  much  as  four  times  the  normal  value  within  five  minutes 
of  the  injury  to  the  stomach.  This  rise  persisted  for  fifteen  minutes 
and  then  began  to  decline.  The  blood  histamine  showed  no  signficant 
change  in  most  instances. 

The  finding  of  McHenry  and  Gavin,  that  the  rat  kidney  contains  no 
histaminase,  has  been  confirmed.  An  investigation  as  to  the  reason  for 
the  rapid  disappearance  of  histamine  from  this  organ  is  being  carried  out. 

Maignon,  F.  (Paris).  Recherches  sur  le  mode  d’action  des  ferments  ana- 
phylactiques. 

Dans  des  recherches  antérieures  (C.R.  de  TAcad.  des  Sc.,  200,  1935, 
p.  1154),  nous  avons  montré  l’existence  d’une  substance  sensibilisante 
dans  le  sang  de  chiens  anaphylactisés  au  sérum  de  cheval  ou  à 1 oval- 
bumine et  la  présence  simultanée,  dans  le  sang  de  sujets  en  état  de 
présensibilisation  anaphylactique,  de  la  même  substance  sensibilisante 
et  d’une  autre  substance,  sinon  désensibilisante,  tout  au  moins  préserva- 
trice. Ces  substances  sont  obtenues  par  un  procédé  d’extraction  des 
diastases.  Nous  avons  séparé  la  substance  préservatrice  de  la  substance 
sensibilisante  par  fixation  de  cette  dernière  sur  l'antigène  coagulé.  Le 
filtrat  ne  contient  plus  que  la  seconde. 

Nous  avons  interprété  ces  faits  en  admettant  que  les  protéines 
injectées  dans  le  sang,  lors  de  l’injection  sensibilisante,  subissent  une 
dégradation  en  deux  temps,  comme  dans  les  cavités  digestives,  sous 
l’action  successive  de  deux  ferments  ou  de  deux  catégories  de  ferments. 
Les  premiers  s’attaquent  à la  protéine  intacte  et  aboutissent  aux  stades 
de  dégradation  constituant  les  poisons  anaphylactiques  (polypeptides  ou 
dérivés  décarboxylés),  les  seconds  achevant  la  dégradation  jusqu  aux 
stades  atoxiques.  Nous  avons  montré  que  l’état  de  sensibilisation  est  dû 
à la  persistance  des  premiers  ferments  producteurs  de  poisons,  après 
disparition  des  seconds,  destructeurs  de  poisons,  dont  la  spécificité  est 
beaucoup  moins  étroite  et  qui  peuvent,  de  ce  fait,  être  utilisés  par 
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l’organisme  à la  destruction  des  polypeptides  d’usure.  Nous  avons  ex- 
pliqué ainsi  la  nécessité  d’une  période  latente  de  sensibilisation  qui  est 
le  temps  nécessaire  à la  disparition  des  seconds  ferments. 

Ces  ferments  anaphylactiques  sont-ils  des  catalyseurs  apparus  de 
toute  pièce,  ou  des  activants  de  l’alexine,  à la  façon  des  anticorps 
microbiens  désignés  sous  le  nom  de  sensibilisatrices,  le  catalyseur  étant 
représenté,  dans  ce  cas,  par  l’alexine  ? Nous  avons  montré  précédemment 
(C.R.  de  la  Soc.  de  Biol.  93,  1925,  p.  400  et  i09,  1930,  p.  93)  que  les 
catalyseurs  (trypsine,  amylases)  ne  se  comportent  pas,  vis-à-vis  de  l’élec- 
trolyse  prolongée,  comme  des  simples  protéines.  Alors  que,  pour  les 
catalyseurs,  il  faut  quatre  à cinq  jours  d’électrolyse  pour  obtenir  la  disso- 
ciation complète  et  définitive  du  groupement  organo-minéral,  ce  ré- 
sultat est  obtenu  au  bout  de  trois  à cinq  heures  avec  les  protéines  in- 
actives. D’autre  part,  pour  les  catalyseurs,  il  y a une  coïncidence  exacte 
entre  l’obtention  de  ce  résultat,  qui  se  traduit  par  la  cessation  de  l’en- 
traînement des  floculats  vers  l’électrode  et  la  perte  totale  de  l’activité 
diastasique. 

Avec  un  de  nos  élèves,  P.  Trefeu , nous  avons  soumis  à l’électrolyse 
prolongée  les  premiers  ferments  anaphylactiques.  Nous  avons  constaté 
que  l’état  de  non-entraînement  des  floculats  est  obtenu  au  bout  de  deux 
jours  au  lieu  de  quatre  ou  cinq  et  que  cet  état  ne  coïncide  pas  avec  la 
perte  d’activité.  Si  l’on  arrête  à ce  moment  l’électrolyse  et  que  l’on 
mélange  le  liquide  des  deux  tubes,  le  dépôt  se  redissout  et  le  tout,  injecté 
à des  sujets  neufs,  transmet  toujours  l’anaphylaxie  passive.  La  substance 
sensibilisante  n’est  donc  pas  un  catalyseur.  Est-ce  un  ferment  activant 
de  l’alexine,  à la  façon  des  sensibilisatrices  ? 

Les  sensibilisatrices  deviennent  le  complément  par  fixation  de 
l’alexine,  dans  la  réaction  de  Bordet-Gengou.  Nous  avons  recherché,  avec  un 
de  nos  élèves,  A. Gaye,  si  les  ferments  anaphylactiques  se  comportaient  de 
même  et  la  réponse  a été  positive  pour  les  premiers  et  les  seconds  ferments. 

Les  ferments  anaphylactiques  ne  sont  donc  pas  des  catalyseurs, 
mais  des  activants  de  l’alexine,  comparables  à l’entérokinase  de  Pawlow 
vis-à-vis  de  la  trypsine  ou  plus  exactement  de  la  protéinase  tryptique. 

Nous  pensons  que  ces  ferments  activants  sont  simplement  de  gros- 
ses molécules  possédant  à la  fois  de  l’affinité  d’adsorption,  par  accro- 
chages chimiques  au  moyen  de  valences  libres,  pour  le  catalyseur  et  les 
substances  sur  lesquelles  celui-ci  doit  agir. 

Went,  St.  (Debrecen,  Ungarn).  Über  die  Rolle  biologisch  wirksamer 

Stoffe  der  Gewebe  im  Entstehungsmechanismus  anaphylaktischer 

Erscheinungen. 

Es  wurde  in  früheren  Untersuchungen  nachgewiesen,  dass  während 
des  anaphylaktischen  Schocks  des  isolierten  Meerschweinchenherzens  im 
Gegensatz  zur  positiven  Herzwirkung  des  Histamins,  Manifestationen 
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einer  Vaguserregung  dominieren.  Man  konnte  daher  annehmen,  dass 
im  Laufe  der  anaphylaktischen  Läsion  aus  dem  veränderten  Herz- 
muskel cholinähnliche  Stoffe  freigegeben  werden,  und  es  gelang  auch 
nachzuweisen,  dass  am  sensibilisierten,  mit  Atropin  enthaltender  Ty- 
rodelösung durchströmten  Herz  der  Schock  nicht  ausgelöst  werden  kann. 
Andere  Versuche  haben  darauf  hingewiesen,  dass  an  Hunden  die  cha- 
rakteristischen Symptome  des  anaphylaktischen  Schocks  — Blutdruck- 
senkung, Bronchospasmus  und  Milzkontraktion  — sowohl  durch  Hista- 
min als  auch  durch  intravenöse  Einspritzung  von  Cholin  auslösbar  sind; 
ferner,  dass  die  beim  anaphylaktischen  Schock  des  isolierten  Meer- 
schweinchenherzens auftretenden  Änderungen  der  Herzfunktion  mit 
Histamin  überhaupt  nicht,  mit  Cholin  dagegen  genau  reproduzierbar 
sind,  wobei  letztere  Substanz  während  des  Schocks  im  Perfusât  in  er- 
höhter Menge  nachweisbar  ist.  Man  bat  auf  Grund  dieser  und  auch 
anderer  ähnlicher  Beobachtungen  die  Ansicht  vertreten,  dass  beim 
anaphylaktischen  Schock  aus  den  einzelnen  Gewebsarten,  ihrer  chemi- 
schen Zusammensetzung  und  speziellen  Funktion  entsprechend  und  in 
Abhängigkeit  von  der  Schwere  der  Läsion,  biologisch  wirksame  Stoffe 
verschiedener  Natur  und  Wirkung  frei  werden  — so  aus  der  Lunge 
Histamin,  aus  dem  Herzmuskel  Cholin  — , welche  bei  der  Auslösung 
der  Schockerscheinungen  als  unmittelbare  Ursachen  aufzufassen  sind. 
Die  Rolle  biologisch  wirksamer  Stoffe  der  Gewebe  im  Entstehungs- 
mechanismus anaphylaktischer  Erscheinungen  konnte  weiter  erleuchtet 
werden  in  einigen  Versuchen,  welche  zur  Klärung  der  Schockresistenz 
der  weissen  Ratte  durchgeführt  worden  sind.  Es  ist  nicht  gelungen, 
an  Blutdruck,  Bronchialmuskulatur  und  isoliertem  Herz  sensibilisierter 
weisser  Ratten  durch  Zufuhr  homologen  Eiweisses  die  charakteristischen 
anaphylaktischen  Reaktionen  (Blutdrucksenkung,  Bronchospasmus, 
Arrhythmie)  herbeizuführen.  Die  Rattenorgane  zeigten  aber  gleicher- 
weise eine  ausserordentlich  hohe  Resistenz  gegenüber  den  den  anaphy- 
laktischen Schock  auslösenden  biologisch  aktiven  Substanzen  — Hista- 
min, Cholin  und  Acetylcholin — . Es  wuirde  darauf  hingewiesen,  dass 
diese  Resistenz  der  weissen  Ratte  gegen  die  genannten  Schocksubstanzen 
in  mindestens  drei  verschiedenen  Faktoren  begründet  ist:  1)  in  der 
Eigenschaft  der  glatten  Muskelelemente,  wodurch  diese  das  Eindringen 
von  Wirkstoffen  in  die  Zelle  zu  verhindern  fähig  sind,  2)  in  der  herab- 
gesetzten Empfindlichkeit  der  autonomen  Nervenendigungen  und  3)  in 
der  kompensatorischen  Funktion  des  Nebennierenmarks. 

Freitag  Nachmittag  Auditorium  A. 

Wilbrandt,  W.  (Bern).  Untersuchungen  über  die  Ionenpermeabilität 

der  Blutkörperchen. 

Die  Kationenimpermeabilität  der  Blutkörperchen  kann  durch  Ein- 
griffe in  den  glykolytischen  Stoffwechsel  aufgehoben  werden.  Zusatz 
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von  Jodacetat  oder  Fluorid  in  glykolysehemmender  Konzentration  führt 
bei  Menschenblut  zu  einem  Verlust  osmotisch  wirsamen  Inhalts  unter 
Schrumpfen  der  Zellen.  Die  chemische  Analyse  zeigt,  dass  es  sich  um 
Kaliumverlust  handelt.  Die  Zellen  werden  für  Kalium  durchlässig,  bei 
erhaltener  oder  jedenfalls  schwächer  beeinflusster  Natriumpermeabilität. 
Bei  Fortschreiten  des  Effekts  steigt  auch  die  Natriumpermeabilität, 
die  Zellen  schwellen  und  hämolysieren  schliesslich.  Blut  von  Meer- 
schweinchen, Kaninchen  und  Ratten  zeigt  denselben  Effekt.  Alle  diese 
Blutarten  zeigen  starke  Glykolyse  und  haben  hohen  Kaliumgehalt. 
Hundeblut  enthält  wenig  Kalium,  glykolysiert  aber  gut.  Hier  fehlt  die 
Schrumpfung,  der  Zusatz  von  Jodacetat  und  Fluorid  führt  sofort  zu 
Schwellung  bis  Hämolyse.  Pferde-,  Rinder-  und  Schweineblut  glykoly- 
siert schlecht  und  zeigt  den  Effekt  gar  nicht.  Dass  es  sich  um  eine 
Stoffwechselwirkung  handelt,  geht  auch  daraus  hervor,  dass  der  Fluorid- 
effekt  durch  Brenztraubensäure  aufgehoben,  der  Jodacetateffekt  da- 
gegen kaum  beeinflusst  wird.  Das  gleiche  ist  von  der  Milchsäurebildung 
bekannt.  Oxalat  und  Citrat  wirken  nicht.  Der  Mechanismus  des  Zu- 
sammenhangs zwischen  Stoffwechsel  und  Ionenpermeabilitätsänderung 
wird  gegenwärtig  untersucht. 

Caspersson,  T.  (Stockholm).  Bestimmung  der  Lokalisation  lichtabsor- 
bierender Stoffe  in  einer  einzelnen  Zelle. 

Durch  Messung  der  Lichtabsorption  von  Zelleinzelheiten  kann  die 
Verteilung  lichtabsorbierender  Stoffe  in  der  Zelle  ermittelt  werden. 
Methoden  für  solche  Messungen  im  ultravioletten  und  im  sichtbaren 
Spektralgebiet  sind  ausgearbeitet  worden.  Es  ist  möglich,  Bestimmun- 
gen von  dem  Absorptionsspektrum  von  Objekten  bis  zu  der  Grösse 
4mal  der  Lichtwellenlänge  durchzuführen.  Da  die  Genauigkeit  der 
Lichtabsorptions-Messung  für  bestimmte  Zwecke  sich  bis  zu  0,02% 
treiben  lässt,  können  auch  sehr  schwache  Absorptionen  erfasst  werden. 

Durch  Verwendung  dieser  Messmethoden  auf  kolorimetrische 
Reaktionen,  die  in  kleinsten  Volumina  ausgeführt  sind,  kann  die  Reich- 
weite dieser  kolorimet rischen  Bestimmungen  bis  an  das  Grössenbereich 
der  Zelleinzelteile  getrieben  werden. 

Ernst,  E.  (Pécs).  Osmose  in  Physik  und  Biologie. 

Werden  die  beiden  Erklärungsarten  der  Osmose  ( a)  mit  der  Kinetik 
der  gelösten  Substanz  und  b)  mit  dem  Dampfdruckunterschied  des 
Lösungsmittels)  einander  gegenübergestellt,  so  ergibt  sich  daraus  fol- 
gende Fragestellung:  Seien  die  gleichkonzentrierten  Lösungen  1 und  2 
mit  einer  semipermeablen  Wand  getrennt  und  sei  Lösung  2 wärmer  als  1 ; 
in  welcher  Richtung  wird  in  diesem  Falle  das  Wasser  strömen  ? Im  Sinne 
der  klassischen  Theorie  aus  1 nach  2,  während  entsprechend  der  Dampf- 
drucktheorie umgekehrt  aus  2 nach  1.  Die  Versuche  bestätigen  diese 
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letztere  Erwartung,  und  zwar  die  wärmere  Lösung  gab  Wasser  an  die 
kältere  ab,  indem  sie  sich  selbst  konzentrierte  und  die  kältere  verdünnte. 
Durch  diese  Versuche  wird  eine  Erklärungsmöghchkeit  für  die  bisher 
unerklärte  Flüssigkeitsmobilisation  biologischer  Systeme  geliefert  und 
weiterhin  darauf  hingewiesen,  dass  von  den  biologischen  Systemen  die 
Wärme  — entgegen  der  heutigen  These  der  Physiologie  — als  Energie- 
quelle auf  Arbeitsleistung  verwendet  werden  kann. 

Turner,  Abby  H.  (South  Hadley,  Mass.).  Protein  in  the  blood  serum 
of  teleost  and  elasmobranch  fishes.  (Its  significance  as  shown 
by  colloid  osmotic  pressure  and  other  findings.) 

This  study  has  included  over  150  individuals  (21  species)  of  marine 
teleosts,  over  90  individuals  (6  species)  of  freshwater  teleosts,  and 
70  individuals  (15  species)  of  elasmobranchs.  Dr.  Charlotte  Hayuood  and 
Mrs.  Barbara  Lambert  collaborated  in  certain  sections  of  the  work,  and 
others  have  given  technical  help. 

I.  Experimental  results  of  a survey  of  serum  proteins  in  fish. 

1.  Colloid  Osmotic  Pressure,  by  a modified  Krogh-Nakazawa  method. 

a)  Each  species  of  teleost  showed  a definite  but  not  narrow  range  of 
colloid  osmotic  pressure,  ex.  Anarhichas  lupus,  wolf-fish.  85 — 181 
mm  water. 

b)  The  21  species  of  marine  teleosts  gave  averages  from  35  to  233  mm. 

c)  The  6 species  of  freshwater  teleosts  gave  averages  from  71  to 
125  mm. 

d)  All  15  species  of  elasmobranchs  gave  low  values,  averaging  17  to 
72  mm.  Single  species  often  gave  narrow  ranges,  ex.  Squalus 
acanthias,  dogfish,  26  to  44  mm. 

e)  Body  fluid.  A few  teleost  samples  showed  a considerable  c.o.p. 
while  a few  elasmobranch  samples  showed  no  pressure.  Mucin,  a 
complication. 

2.  Refractive  Indices  and  Protein  Nitrogen  Values,  obtained  by 
micro-kjeldahl  analyses  for  total  and  non-protein  nitrogen,  followed  the 
same  general  distribution  as  the  c.o.p.  though  the  correspondence  was 
not  perfect  and  the  total  ranges  were  narrower.  Ultrafiltrates  ( Thiessen 
apparatus)  showed  very  constant  non-colloid  fractions  in  both  main 
groups.  Total  protein  N ranges:  teleosts,  1.89  to  9.88  mgm  cc.;  elasmo- 
branchs, 1.40  to  6.94  ingm  cc.  Low  protein  N and  high  non-protein  A 
characterize  elasmobranchs. 

II.  Observations  on  Significance  of  Proteins  in  Fish  Sera. 

The  determinations  give  suggestive  evidence  on  the  following  points. 

1.  Size,  age,  sex.  Protein  levels  apparently  not  determined  by  these. 

2.  Annual  cycle,  well  shown  in  one  species  followed  through  year. 
Related  to  reproduction.  Low  just  before  spawning,  high  while  sex  glands 
are  small. 
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3.  Habitual  activity.  Findings  in  several  species  indicate  some  cor- 
relation between  activity  and  amount  of  protein  in  serum. 

4.  Fluid  Balance.  Because  of  important  question  of  mammalian 
control  of  fluid  movement  through  capillary  walls,  special  study  of  this 
point. 

a)  Arterial  pressures.  A preliminary  series  of  teleost  and  elasmobranch 
determinations  indicate  pressures  adequate  for  capillary  filtration. 
No  study  of  capillary  pressures  has  been  possible. 

b)  Edema.  Seen  only  in  Lophius  but  may  be  significant  there.  C.o.p. 
low. 

c)  Water  content  of  muscles , tested  for  relationship  to  c.o.p.  Results 
perhaps  suggestive  in  teleosts,  but  exceptions  troublesome.  Fat, 
an  obstacle. 

d)  Depletion  experiments  by  successive  hemorrhages  in  freshwater 
teleosts.  Great  fall  in  c.o.p.  and  protein  N possible  with  fish  in 
good  condition.  No  edema. 

e)  No  lymph  found,  but  sporadic  cases  of  body  fluid  occur.  See  I,  1,  e. 

5.  Nutritional  Connections.  Many  evidences  of  close  relationship 
between  nutritional  status  and  serum  protein.  C.o.p.  more  labile  than 
protein  N. 

a)  High  feeding.  Groups  of  fully  fed  aquarium  fish  compared  with 
freshly  caught  fish  showed  former  high  in  c.o.p.  and  protein  N. 

b)  Partial  starvation.  Several  instances  of  protein  fall  in  starved 
groups. 

c)  Depletion  and  regeneration  experiments.  Fall  of  protein  N in  experi- 
ments under  II,  1,  d not  as  great  as  fall  in  c.o.p.  Regeneration 
of  protein  N correspondingly  less  rapid. 

Conclusion.  Serum  proteins  in  both  teleosts  and  elasmobranchs 
appear  more  closely  related  to  nutrition  than  to  fluid  balance. 

Turner,  1937,  Biol.  Bull.  73,  511.  Haywood  and  Turner,  1937,  Biol.  Bull.  73,  384.  Turner  and  Haywood, 

1937,  Biol.  Bull.  73,  395.  Landis,  1934,  Physiol.  Rev.  14,  404.  Weech,  Goettsch  and  Reeves,  1935,  Jour.  Exp. 
Med.  61,  299.  Melnick  and  Cowgill,  1937,  Jour.  Exp.  Med.  66,  493.  Madden,  George,  Waraich  and  Whipple, 

1938,  Jour.  Exp.  Med.  67,  675. 


Freitag  Nachmittag  Auditorium  C. 

Haurowitz,  Felix  (Prag).  Ladung  und  Struktur  löslicher  Eiweiss- 
moleküle. 

In  Anlehnung  an  die  von  Staudinger  entwickelten  Vorstellungen 
über  Sphäro-  und  Linearkolloide  kann  man  2 Typen  von  löslichen 
Proteinen  unterscheiden:  1)  die  wenig  viskosen  Sphäroproteine  (Al- 
bumine, Globuline  u.  a.)  und  2)  die  hochviskösen  Linearproteine  (Ge- 
latine u.  a.).  Zwischen  den  beiden  Typen  bestehen  Übergänge.  Die 
Löslichkeit  der  Sphäroproteine  hängt  von  der  Verteilung  der  geladenen 
Atomgruppen  in  dem  kugelähnlichen  Molekül  ab.  Man  muss  zwischen 
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den  oberflächlichen  ionischen  Exogruppen  und  den  im  Inneren  des  Mole- 
küls gelegenen  ionischen  Endogruppen  unterscheiden.  Albumine  haben 
nur  positive  ionische  Exogruppen  ; daher  stossen  ihre  Moleküle  in  wässriger 
Lösung  einander  ab  und  aggregieren  nicht;  Euglobuline  haben  hin- 
gegen positive  und  negative  Exogruppen;  daher  bilden  sich  zwischen 
benachbarten  Molekülen  Ionenbindungen  vom  Typus  — NH3+...  OOC — ; 
die  Moleküle  bilden  dadurch  grosse  Molekülaggregate,  welche  unlöslich 
ausfallen;  durch  Neutralsalze  wird  die  Aggregation  verhindert,  indem 
sich  das  Anion  des  Salzes  an  die  basischen  Gruppen,  das  Kation  an 
die  sauren  Gruppen  des  Proteins  anlagert  ; daher  sind  Globuline  in 
Salzen  löslich,  in  salzfreiem  Wasser  unlöslich  (H.  Weber,  Wo.  Pauli, 
F.  Haurowitz).  Die  Moleküle  der  Sphäroproteine  sind  auf  Grund  dieser 
Vorstellung  als  Knäuel  von  Peptidketten  anzusehen,  deren  Struktur  durch 
Ionenbindungen  zwischen  positiven  und  negativen  Endogruppen  aufrecht 
erhalten  wird  ( Haurowitz  1936).  Bei  der  Denaturierung  werden  die 
innermolekularen  Ionenbindungen  gesprengt,  so  dass  sich  die  Peptid- 
ketten entfalten  (H.  Wu,  W.  Astbury,  A.  Mirsky  und  L.  Pauling ); 
dadurch  gelangen  ionische  Endogruppen  an  die  Molekül-Oberfläche 
und  es  kommt  zur  Ausbildung  zahlreicher  zwischenmolekularer  Ionen- 
bindungen, zur  Aggregation  der  Moleküle,  zur  Flockung  (Haurowitz) . — 
Abweichend  von  dieser  Vorstellung  nimmt  Wrinch  (1937)  in  den  Pro- 
teinen Schichten  von  Zyklolen  an  und  versteht  unter  Zyklolen  Sechs- 
ringe, welche  durch  Hauptvalenzbindungen  zwischen  enolisierten  Pep- 
tidbindungen geschlossen  werden.  Durch  quantitative  Bestimmung 
der  Methylzahl  und  der  Acetylzahl  lässt  sich  jedoch  feststellen,  dass  die 
Proteine  die  von  der  Zykloltheorie  geforderten  enolischen  OH-Gruppen 
nicht  besitzen;  daraus  geht  hervor,  dass  im  Eiweissmolekül  „Zvklole“ 
nicht  oder  nur  in  unwesentlicher  Menge  Vorkommen.  Die  Zvklol- 
Theorie  ist  mit  diesen  und  auch  mit  anderen  experimentellen  Befunden 
kaum  vereinbar. 

Cohn,  E.  J.  (Boston).  The  number  and  distribution  of  the  electrically  char- 
ged groups  of  proteins  and  the  dielectric  constants  of  their  solutions. 

Acid  combining  capacity  yields  the  maximum  number  of  positivelv 
charged  groups  of  a protein,  and  depends  upon  the  free  groups  of 
histidine,  arginine  and  lysine  when  these  amino  acids  are  in  peptide 
linkage.  The  negatively  charged  groups  of  proteins  are  derived  from 
dicarboxylic  acids  not  present  as  amides  and  from  hydroxyl  and  sulf- 
hydryl  groups.  The  maximum  number  of  dissociating  groups,  and  the 
distribution  of  the  dissociation  constants  of  such  groups,  are  now  well 
known  for  a number  of  proteins1). 

Were  the  electrically  charged  groups  of  proteins  distributed  with 
maximum  symmetry  on  the  surface  of  the  proteins  molecule,  no  dipole 
moment  would  result,  and  the  dielectric  constants  of  protein  solutions 
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would  be  smaller  than  that  of  water;  this  effect  increasing  with  the 
volume  of  solvent  displaced  by  the  protein.  Were  all  the  positively 
charged  groups  of  proteins  at  the  one  edge  and  all  negatively  charged 
groups  at  the  other,  the  resulting  dipole  moments  would  produce 
dielectric  constants  many  times  those  that  have  thus  far  been  observed. 
None  the  less,  the  dielectric  constant  increments  of  proteins  in  solution, 
as  well  as  the  electrical  moments  calculated  from  them,  are  higher 
than  those  due  to  any  other  known  molecules. 

The  dispersion  of  the  dielectric  constant  of  protein  solutions  with 
frequency  would  appear  to  follow  Debye's  theory  if  the  molecules  are 
all  of  the  same  size,  and  the  characteristic  relaxation  times  to  yield 
molecular  weights  if  the  molecules  are  spherical.  If  more  than  one 
component  is  present,  or  if  the  molecules  are  markedly  asymmetrical 
or  hydrated,  this  is  revealed  by  the  observed  dispersion  curves,  and 
relaxation  times  are  greater  than  those  calculated  from  the  molecular 
weight.  In  any  case,  dielectric  increment  dispersion  curves,  like  electro- 
metric titration  curves,  yield  accurate  quantitative  characterizations 
of  protein  solutions.  Such  studies  have  now  been  carried  out  by 
Oncley,  J.  D.  Ferry  and  Wyman  on  the  same  preparations  of  egg  albu- 
min, hemoglobin  and  the  serum  proteins,  as  have  been  studied  by  our 
other  methods. 

The  symmetry  of  distribution  of  the  electrically  charged  groups 
on  the  surface  of  protein  molecules  gives  rise  to  higher  electrical  mo- 
ments than  the  dipole.  Those  for  certain  simple  distributions  have 
been  calculated  by  Kirkwood , and  related  to  the  interactions  between 
ions  und  amino  acids,  peptides  or  proteins.  Studies  of  such  interactions 
(with  R.  M.  Ferry,  A.  A.  Green  and  J.  Steinhardt)  suggest  that  much 
the  same  pattern  exist  in  such  widely  different  proteins  as  egg  albumin, 
hemoglobin  and  pepsin.  The  interactions  are  of  a different  kind,  and 
greater,  for  the  serum  globulins  and  certain  hemocyanins,  and  still 
greater  for  such  vegetable  globulins  as  edestin.  and  the  muscle  globulin, 
myosin.  The  present  evidence  indicates  that  certain  distributions  of 
the  electrically  charged  groups  predominate. 

The  electrostatic  forces  between  ions,  and  between  ions  and  dipolar 
ions  (zwitterions)  in  media  of  high  viscosity  and  dielectric  constant 
are  being  investigated.  Studies  on  the  electrical  as  well  as  the  spacial 
asymmetry — the  latter  revealed  by  viscosity  and  double  refraction  of 
flow,  the  former  by  activity  coefficients  and  dielectric  dispersion  curves — 
yield  knowledge  not  only  of  the  size  and  shapes,  but  also  of  the  configura- 
tion of  the  charged  groups  of  protein  molecules,  which  presumably  in 
large  part  determins  the  specificity  of  behavior  which  is  characteristic 
of  the  different  proteins,  cells,  and  tissues  of  biological  systems. 

*)  To  the  proteins  that  have  previously  been  investigated  must  now  be  added  globin.  iodized  globin 
and  carboxyhemoglobin  (studied  in  association  with  R.  M.  Ferry , Salter  and  Green),  as  well  as  the  serum 
proteins  studied  by  Green. 
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Edsall,  John  T.  (Boston).  Raman  spectra  in  biochemistry. 

Raman  spectra  yield  a number  of  sharply  distinct  frequencies  for 
any  given  molecule.  In  part,  these  frequencies  reflect  the  symmetry  and 
structural  pattern  of  the  molecule  as  a whole;  while  many  strong  Raman 
lines  are  characteristic  of  individual  chemical  groups,  being  almost  un- 
affected by  other  parts  of  the  molecule.  For  substances  of  importance  in 
biochemistry,  as  for  other  molecules,  these  spectra  afford  a valuable 
approach  to  the  study  of  molecular  structure,  and  a potentially  powerful 
analytical  tool. 

Discrimination  of  closely  related  molecules.  a-Amino-n-butyric  acid 
and  a-aminoisobutyric  acid  give  strikingly  distinct  Raman  spectra1)  ; 
probably  no  other  physical  property  differentiates  them  so  clearly.  The 
same  is  true  of  many  other  closely  related  substances. 

Proof  of  the  dipolar  ionic  nature  of  amino  acids.  All  molecules  contain- 
ing an  un-ionized  carboxyl  group,  when  dissolved  in  water,  show  a 
powerful  (C  = 0)  Raman  line  near  1700  cm.-1.  This  is  found  in  the 
hydrochlorides  of  amino  acids  as  well  as  in  carboxylic  acids.  In  isoelectric 
amino  acids,  as  in  the  salts  of  carboxylic  acids,  this  line  has  completely 
vanished1);  while  other  strong  Raman  lines  near  1400,  characteristic  of 
the  ionized  carboxyl  group,  appear  instead2).  The  dipolar  ionic  structure 
of  amino  acids  follows  directly  from  these  observations. 

Similarly  the  un-ionized  primary  amino  group  gives  two  powerful 
characteristic  Raman  hnes  near  3320  and  3370;  when  the  group  acquires 
a proton,  these  lines  vanish,  and  are  replaced  by  broader  and  weaker 
lines  of  lower  frequency.  Spectra  of  solutions  of  isoelectric  glycine  and 
alanine  show"  that  their  amino  groups  are  positively  charged,  although 
their  sodium  salts  show  the  typical  frequency  of  the  uncharged  ~NH2 
group3).  The  spectrum  of  crystalline  glycine  shows  that  this  substance 
is  a dipolar  ion  in  the  solid  state1),  6).  The  effect  of  deuterium  substitution 
on  the  spectrum  of  the  amino  group  is  now  being  investigated. 

The  structure  of  the  guanidonium  ion  and  of  urea  (4.  see  also  6). 
The  guanidonium  ion,  C(NH2)g,  is  found  to  possess  trigonal  symmetry. 
The  three  C — N bonds  are  all  equivalent,  and  nearer  in  character  to 
double  than  to  single  bonds.  Urea  gives  a very  similar  spectrum,  in 
harmony  with  the  classical  carbamide  structure,  modified  to  take  account 
of  resonance  between  the  C = O and  NH2  groups. 

Ascorbic  acid  gives  a very  intense  Raman  spectrum0).  One  powerful 
line  shifts  greatly  on  ionization  from  1700  to  1590  cm.-1,  in  a manner  very 
different  from  that  of  carboxylic  acids.  Related  tetronic  acids  are  now 
being  investigated. 

i)  J.  Chem.  Physics,  4,  1 (1936).  2)  Ibid.,  5,  508  (1937).  s)  Ibid.,  5,  225  (1937).  ')  J.  Physical  Chem.. 
41,  133  (1937).  5)  J.  Biol.  Chem.,  114,  Proc.  xxviii  (1936).  6)  Ananthakrishnan,  Proc.  Indian  Acad.  Sei.  (A),  5. 
200  (1937). 
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Boehm,  G.  (Basel).  Untersuchungen  an  anisodiametrischen  Eiweiss- 

micellen.  (Feinbaustudien  am  Auge.) 

Unter  Beschränkung  auf  eine  engere  Problemstellung  wird  über 
die  Untersuchung  bestimmter  Feinstrukturen  im  menschlichen  Auge 
berichtet.  Es  handelt  sich  um  Strukturen,  an  deren  Aufbau  Eiweiss- 
körper mit  anisodiametrischen  Micellen  massgeblich  mitbeteiligt  sind. 
Zur  Erforschung  der  Verhältnisse  am  intakten  menschlichen  Bulbus 
wurden  — abweichend  gegenüber  den  bisher  angewendeten  Verfahren  — 
die  Erscheinungen  ausgewertet,  die  sich  bei  der  Beobachtung  der 
„Haidinger'’ sehen  Polarisationsbüschel “ unter  verschiedenen  Versuchs- 
bedingungen ergeben. 

Die  nach  W.  Haidinger  benannten  Polarisationsbüschel  sind  ein 
entoptisches  Phänomen:  Bei  Einfall  geradlinig  polarisierten  Lichts 
bemerkt  man  ein  Paar  gelbe,  deutliche  und  ein  Paar  weniger  scharf 
abgegrenzte  senkrecht  dazu  stehende  bläuliche  Büschel.  Die  Verbin- 
dungslinie der  bläulichen  Segmente  stimmt  mit  der  Schwingungs- 
richtung des  Lichts  überein.  In  ihrer  Grösse  entspricht  die  Figur  un- 
gefähr der  nach  aussen  projizierten  Macula  lutea.  Die  Erscheinung  ist 
auch  für  geübte  Beobachter  inkonstant  ; sie  verschwindet  innerhalb 
weniger  Sekunden,  wenn  die  Schwingungsrichtung  nicht  in  eine  andere 
Lage  gebracht  wird.  Da  überdies  die  Büschel  von  manchen  Personen 
mit  gewöhnlichen  Hilfsmitteln  nicht  gesehen  werden,  wurde  zunächst 
eine  Vorrichtung  zusammengestellt,  die  es  erlaubt,  sich  individuellen 
Eigenheiten  (Ermüdbarkeit,  Farbenempfindlichkeit  usw.)  anzupassen. 
Das  geschieht  derart,  dass  der  Polarisator  — eine  Polaroidscheibe  — 
kontinuierlich  mit  variabler  Geschwindigkeit  gedreht  wird.  Das  pola- 
risierte Licht  lässt  sich  in  Farbe  und  Helligkeit  beliebig  verändern;  es 
fällt  auf  eine  Mattscheibe,  die  einen  besonders  geeigneten  Untergrund 
abgibt. 

Zur  Deutung  der  Haidinger’schen  Büschel  sind  in  früheren  Jahr- 
zehnten und  auch  noch  in  neuerer  Zeit  verschiedene  Theorien  auf- 
gestellt worden:  Nach  Helmholtz  entstehen  die  Büschel  durch  die  be- 
sondere Faserstruktur  des  macularen  Bezirks.  Die  radiär  in  der  Macula 
lutea  zusammenlaufenden  Fasern  sollen  doppelbrechend  und  durch  An- 
färbung mit  dem  gelben  Pigment  auch  doppelabsorbierend  sein.  Im 
histologischen  Bild  lässt  sich  zwar  eine  Doppelbrechung  der  sogenannten 
Zapfenfasern  konstatieren,  ein  Dichroismus  ist  dagegen  nicht  mit 
Sicherheit  festzustellen. 

Bei  einer  Prüfung  mit  der  verbesserten  Methode  zur  Darstellung 
der  Polarisationsbüschel  ergab  sich,  dass  nicht  nur  ein  beschränkter 
Personenkreis,  sondern  dass  alle  Beobachter,  die  eine  funktionstüchtige 
und  gelb  gefärbte  Macula  besitzen,  die  Figur  zu  sehen  vermögen,  wenn 
man  nur  für  geeignete  Versuchsbedingungen  sorgt.  Ist  die  Macula 
aber  nicht  pigmentiert  — wie  bei  einem  Totalfarbenblinden  mit  wohl 
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ausreichendem  Visus  — , so  bleiben  die  Büschel  unsichtbar.  Nach  diesen 
Erfahrungen  scheinen  also  die  in  der  Macula  zusammenlaufenden  Fasern 
den  von  Helmholtz  postulierten  Feinbau  aufzuweisen. 

Der  Schwingungszustand  geradlinig  polarisierten  Lichts  kann 
durch  Kristallplatten  gegebener  Orientierung  und  Dicke  in  leicht  abzu- 
leitender Weise  verändert  werden.  Dementsprechend  lassen  sich  auch 
die  Haidinger’schen  Büschel  mit  vor  das  Auge  gehaltenen  Kristall- 
plättchen modifizieren.  Abweichend  gegenüber  dem,  was  aus  rein 
physikalischen  Gründen  zu  erwarten  ist,  konstatiert  man  aber  hei 
Einschaltung  einer  Viertelwellenlängenplatte,  dass  die  Büschel  im 
Gegensinn  zu  dem  Polarisator  rotieren,  wenn  die  c -Achse  annähernd 
horizontal  liegt;  sie  drehen  sich  in  demselben  Sinn  wie  der  Polarisator, 
wenn  die  C -Achse  ungefähr  vertikal  steht.  Ähnliche  Phänomene  findet 
man  mit  Plättchen  anderer  Verzögerung;  sie  lassen  sich  verstehen, 
wenn  man  im  Auge  eine  Doppelbrechung  annimmt,  die  eine  Verzö- 
gerung von  etwa  1/8  X verursacht.  Die  lange  Achse  der  Indexellipse 
liegt  dabei  annähernd  horizontal.  Das  Auge  ist  also  kein  ,.polarisa- 
tionsfreies“  System,  doch  sind  für  diesen  Fehler  weder  die  Linse  noch 
die  Linsenkapsel  verantwortlich  zu  machen.  Da  sich  sichere  Bezie- 
hungen zu  dem  natürlichen  Astigmatismus  bisher  nicht  haben  finden 
lassen,  muss  es  vorderhand  offen  bleiben,  an  welchen  Stellen  des  Bulbus 
Feinbausteine  derart  angeordnet  oder  beeinflusst  sind,  dass  die  polari- 
sationsoptische Asymmetrie  resultiert. 

Bei  schneller  Rotation  der  Polarisationseinrichtung  bemerkt  man 
ausserhalb  der  auf  geeignete  Weise  begrenzten  Mattscheibe  auf  dunklem 
Grund  farblose  Büschel,  die  weit  in  die  Peripherie  hineinreichen.  Die 
feinbauliche  Grundlage  dieser  von  anderer  Seite  noch  nicht  beschrie- 
benen Erscheinung  dürfte,  soweit  sich  das  nach  den  bisherigen  Unter- 
suchungen sagen  lässt,  in  der  Plättchenstruktur  der  Stäbchenaussenglieder 
und  vielleicht  auch  im  Dichroismus  des  Sehpurpurs  gesucht  werden. 
In  frischen  Stäbchen  ist  zwar  von  den  aufeinanderfolgenden  Lagen  von 
Lipoidschichten  und  Schichten  eines  eiweissartigen  Materials  nichts 
zu  bemerken;  die  Bedeutung  dieser  eigenartigen  Struktur  für  die  Per- 
zeption des  Lichts  ist  aber  mehrfach  diskutiert  worden.  Das  Auftreten 
von  Büscheln  im  polarisierten  Licht  könnte  die  Auflassung  stützen, 
dass  an  den  Plättchen  Reflexionen  des  Lichts  auftreten. 

Seelich,  F.  (Kiel).  Die  Wirkung  des  Calciums  auf  die  Struktur  und 

Hydratation  lipoider  Grenzflächen. 

Bekanntlich  sind  am  Aufbau  der  Zellgrenzflächen  Lipoide  be- 
teiligt; für  das  Verständnis  der  chemischen  und  physikalischen  Re- 
aktionsfähigkeit dieser  Grenzflächen  bzw.  Membranen  ist  es  notwendig. 
Vorstellungen  über  deren  Aufbau  und  molekulare  Struktur  zu  ent- 
wickeln. Die  einzelnen  Stoffklassen  der  lipoiden  Phase,  vie  Neutral- 
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fette,  Sterine,  Lezithine,  freie  Fettsäuren  usw.  werden  sich  an  der  Grenz- 
fläche gegen  die  wässrige  Phase  derartig  anordnen,  dass  es  zur  Bildung 
orientierter  Molekül- Schichten  kommt,  da  nur  eine  ganz  bestimmte 
Anordnung  dem  möglichen  Minimum  an  freier  Grenzflächenenergie 
entspricht,  dem  jedes  derartige  System  zustreben  muss. 

Unsere  Versuche  stellen  sich  zur  Aufgabe,  mit  Hilfe  der  Messung 
der  freien  Grenzflächenenergie  (bzw.  der  Grenzflächenspannung)  an 
der  Grenzfläche  von  Lipoidgemischen  und  Neutralsalzlösungen,  Kennt- 
nisse über  den  strukturellen  Aufbau  derartiger  Grenzflächen  zu  ge- 
winnen. Derartige  Untersuchungen  müssen  von  verhältnismässig  ein- 
fachen Systemen  ihren  Ausgang  nehmen.  Gewählt  wurde  vorerst  als 
nichtwässrige  Phase  Paraffinöl  mit  verschiedenen  Zusätzen  an  Ölsäure 
und  als  wässrige  Phase  H20,  NaCl-Lösung,  CaCl2-Lösung,  NaHC03- 
Lösung  in  verschiedenen  Mengen-  und  Mischungsverhältnissen.  An 
einer  derartigen  Phasengrenzfläche  bilden  die  Ölsäuremoleküle  eine 
orientierte  Schicht,  unter  Hydratation  der  Säuregruppe.  Die  freie 
Grenzflächenenergie,  bzw.  die  gemessene  Grenzflächenspannung,  ist 
ein  Mass  des  Hydratationsgrades.  Bei  Gegenwart  eines  OH-Ionen- 
Uberschusses  kommt  es  zu  einer  sehr  niedrigen  Grenzflächenspan- 
nung (zu  einer  starken  Hydratation)  infolge  der  Bildung  von  äusserst 
grenzflächen-aktiven  Salzen  der  freien  Fettsäure  (Seifen).  Es  zeigt 
sich,  dass  von  den  oben  genannten  Neutralsalzen  das  CaCl2,  infolge 
der  geringen  Löslichkeit  des  Ca-Oleates  in  beiden  Phasen,  die  Grenz- 
flächenspannung maximal  erniedrigt,  d.  h.  fettsaures  Ca  bildet  die 
Grenzflächenschicht  in  einem  System,  welches  in  der  wässrigen  Phase 
NaCl,  KCl,  CaCl2  und  NaHC03  in  den  physiologischen  Mengenver- 
hältnissen enthält.  Es  ist  also  wahrscheinlich,  dass  auch  im  Organis- 
mus ein  Teil  des  Calciums  in  der  Form  des  fettsauren  Salzes  am 
Aufbau  der  Grenzflächenschicht  teilnimmt.  Diese  Annahme  wird 
weiterhin  gestützt  durch  die  Möglichkeit,  den  Ca" — Na'-Antagonismus 
in  derartigen  Modellversuchen  nachzuahmen  (der  Ca" — K'-Antagonis- 
mus  wird  erst  untersucht  werden).  Ca-Ion  wirkt  bekanntlich  an  den 
Grenzflächen  des  Organismus  entquellend,  kontraktierend,  dehydrati- 
sierend;  d.  h.  die  freie  Grenzflächenenergie  muss  bei  Anwesenheit 
von  Ca-Ion  in  der  wässrigen  Phase  höher  sein,  als  bei  Fehlen  des- 
selben. Nimmt  man  eine  nichtwässrige  Phase,  wie  z.  B.  Paraffinöl 
und  bringt  darin  geringe  Mengen  von  Ca-Oleat  zur  Lösung,  so  ist 
die  Grenzflächenspannung  im  Falle  der  Anwesenheit  von  Ca-Ion 
in  der  wässrigen  Phase  höher  (die  Hydratation  der  Grenzschicht  ist 
geringer)  als  bei  Abwesenheit  desselben.  Die  Ursache  dafür  ist  voraus- 
sichtlich die  Zurückdrängung  der  Dissoziation  des  Ca"  aus  dem  Ca- 
Oleat  der  Grenzschicht.  Das  bedeutet,  dass  eine  derartige  Grenzschicht 
bei  Fehlen  von  Ca-Ion  in  der  wässrigen  Phase  stärker  hydratisiert  ist 
(mit  anderen  Worten:  stärker  gequollen  oder  „aufgelockert“)  als  bei 
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Anwesenheit  von  Ca-Ion.  Andererseits  gibt  physiologische  NaCl- 
Lösung  eine  niedrigere  Grenzflächenspannung  (eine  höhere  Hydratation) 
gegen  die  beschriebene  nicht-wässrige  Phase,  als  reines  Wasser.  Es 
zeigt  also  auch  in  diesem  Fall  das  Modell  diejenigen  Reaktionen,  welche 
bei  den  entsprechenden  Bedingungen  am  Organismus  festgestellt  werden. 

Freitag  Nachmittag  Auditorium  D. 

Manery,  Jeanne  F.  (Rochester,  N.  Y.),  and  Hastings,  A.  Baird  (Boston). 

The  distribution  of  electrolytes  in  mammalian  tissues. 

Analyses  of  the  electrolyte  concentrations  (corrected  for  blood  and 
fat)  of  16  different  tissues  of  8 albino  rats  and  of  26  tissues  of  2 rabbits 
were  performed  to  test  the  validity  of  the  assumption,  proposed  recently, 
that  all  mammalian  tissues  resemble  muscle  in  their  electrolyte  patterns. 
The  generally  accepted  description  of  muscle  states  that  all  of  the 
chloride  and  most  of  the  sodium  is  restricted  to  the  extracellular  phase, 
that  the  extracellular  phase  closely  corresponds  to  a serum  ultrafiltrate 
and  that  the  cells  contain  a high  concentration  of  potassium. 

The  following  facts  indicate  that,  although  many  tissues  resemble 
muscle  in  a general  way,  none  are  identical  with  it  and  some  are  quite 
dissimilar.  1.  In  general  a reciprocal  relation  exists  between  potassium 
and  chloride  concentrations  throughout  all  tissues,  as  would  be  expected 
if  they  were  confined  to  separate  phases.  However,  the  relationship 
lacks  precision  showing  that  the  separation  is  not  as  complete  as  in 
muscle.  2.  The  Na/Cl  ratios  of  certain  tissues,  e.g.  muscle,  fiver,  lung, 
nervous  tissue  and  kidney,  resemble  that  in  a serum  ultrafiltrate  as 
would  be  the  case  if  the  above  description  were  applicable,  but  other 
tissues  do  not  conform  to  this  pattern.  Blood,  testes,  skin,  tendon,  spleen 
and  stomach  mucosa  contain  more  chloride  than  sodium  while  intestine 
and  cartilage  concentrate  sodium  without  chloride  for  special  reasons 
which  will  be  discussed.  3.  Calculations,  based  on  the  above  characteristics 
of  muscle,  resulted  in  a very  low  percentage  of  water  (40%  or  less)  in 
the  cells  proper  of  tissues  containing  much  connecting  tissue.  It  was 
decided  that  the  extracellular  phase  of  all  tissues  should  be  regarded 
as  corresponding  to  the  connective  tissue  phase  rather  than  to  a serum 
ultrafiltrate. 

Since  tendon  and  adipose  tissue  exemplify  dense  and  loose  connect- 
ive tissue  respectively,  and  since  tendon  simulates  the  connection  tissue 
phase  of  muscle,  their  electrolyte  concentrations  were  determined  in 
rabbits  and  corrected  for  blood  and  fat.  The  concentrations  of  chloride 
and  bicarbonate  closely  approximated  those  in  ultrafiltrates  (as  calculat- 
ed from  analyses  of  the  sera)  warranting  the  conclusion  that  these 
connective  tissues  are  unlike  muscle  in  possessing  no  cells  free  of  chloride. 
The  sodium  concentration  of  tendon  was  lower  by  16  % that  of  an  ultra- 
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filtrate,  which  could  be  explained  if  the  tendon  cells,  found  from  potas- 
sium analyses  to  be  10%  by  weight,  were  assumed  to  be  impermeable 
to  sodium. 

Total  base  analyses  supported  other  indications  that  tendon  prote- 
ins are  not  base-binding. 

Cattell,  Me  Keen  (New  York).  Reversible  changes  in  the  serum 

potassium  of  cats  induced  by  anoxemia  and  acids. 

In  connection  with  a study  of  the  action  of  the  digitalis  glucosides 
on  the  potassium  metabolism  of  cats  it  was  observed  that  normal  ani- 
mals are  subject  to  large  and  rapid  variations  in  serum  potassium.  An 
investigation  of  the  factors  determining  the  changes  in  potassium  con- 
centration in  the  blood  serum  of  cats  has  therefore  been  undertaken. 
It  is  well  known  that  the  injection  of  epinephrine  causes  a transient 
mobilization  of  potassium  in  the  blood  of  cats  (Bachromejew,  1932; 
D’ Silva,  1934;  and  others)  and  that  prolonged  high  levels  of  blood 
potassium  follow  adrenalectomy  ( Zwemer  and  Truszkowski , 1937).  An 
asphyxiai  rise  in  blood  potassium  in  cats  was  noted  by  D'Silva,  and 
Houssay  and  his  associates  (1936)  have  studied  the  phenomenon  in 
some  detail  in  dogs.  In  blood  samples  taken  one  minute  after  a 2-  to 
4-minute  period  of  asphyxia  they  found  the  plasma  potassium  to  be 
increased  from  2 to  8 mg.,  an  effect  which  was  decreased  by  removal 
of  the  adrenals  and  abolished  by  hepatectomy  or  splanchnic  section. 

In  our  experiments  on  cats  anesthetized  with  dial,  blood  samples 
taken  at  the  end  of  a 5-minute  period  of  asphyxia  (chest  opened)  in 
22  animals  had  an  average  serum  potassium  of  39.5  mg.  per  100  cc., 
compared  with  17.6  in  the  preasphyxial  control  samples.  The  extra 
potassium  rapidly  disappeared  from  the  blood  upon  instituting  artificial 
respiration;  samples  taken  5 minutes  later  giving  normal  potassium 
values.  A similar  increase  in  serum  potassium  occurred  as  the  result 
of  breathing  pure  nitrogen. 

The  injection  of  acid  (0.3  millimoles  HC1  per  kilo)  caused  a fall  in 
the  serum  potassium.  In  seven  experiments  the  potassium  concentra- 
tion averaged  19.1  mg.  per  100  cc.  of  serum,  initially,  and  10.3  one 
hour  after  the  acid  injection.  The  asphyxiai  rise  is  less  after  acid  in- 
jection, and  it  requires  from  3 to  4 hours  before  the  average  response 
can  again  be  obtained. 

A transitory  increase  in  potassium  comparable  to  that  produced 
by  asphyxia  usually  results  from  breathing  a mixture  of  10%  C0o  and 
90%  0, 

Unanesthetized  cats  also  exhibit  marked  differences  in  serum  potas- 
sium, and  in  the  same  animal  the  concentration  may  undergo  wide 
fluctuations  from  day  to  day.  In  one  animal  kept  on  a milk  diet  and 
studied  over  a period  of  several  weeks,  serum  potassium  ranged  from 
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11  to  27  mg.  per  100  cc.  Whatever  may  be  the  mechanism  of  these 
large  shifts  of  potassium  between  the  cells  and  the  blood,  it  seems 
probable  that  they  serve  a role  in  the  economy  of  the  organism,  possibly 
relating  to  acid-base  regulation. 

Bachromejew,  I.  R.  Pflügers  Arch.,  231,  427  (1932).  D'Silva,  J.  L.  Jour.  Physiol.,  82,  393  (1934).  Hotusay 
B.  A.,  Marenzi,  A.  D.  and  Gerschman,  R.  Revista  de  la  Soc.  Argentina  de  Biol.,  12,  434  (1936).  Also  Comptes 
rendus  des  Soc.  de  Biol.  124,  384  (1937).  Zwemer,  R.  L.  and  Truszkowski,  R.  Endocrinology,  21,  40  (1937). 

King,  Earl  J.  (London).  The  dissolution  and  excretion  of  silica. 

A study  has  been  made  of  the  dissolution  in  blood  serum  and  ascitic 
fluid  of  various  mineral  forms  of  silica.  The  free  forms  of  silica  - 
quartz,  flint,  etc.  — were  in  general  more  soluble  than  the  natural 
silicates.  The  introduction  of  the  powdered  minerals  into  the  animal 
organisms  resulted  in  a small  increase  of  the  silica  excreted  in  the  urine 
when  amorphous  silica,  quartz  and  flint  were  used.  With  few  excep- 
tions the  silicates  gave  no  increase.  Some  complex  silicates  when  in- 
troduced into  the  stomach  appeared  to  be  acted  on  by  the  hydrochloric 
acid  of  the  gastric  juices  with  liberation  of  amorphous  silica,  followed 
by  absorption  and  excretion  of  silicic  acid.  The  presence  of  some  mi- 
nerals, particularly  shale,  markedly  depresses  the  solubility  of  free 
silica  in  body  fluids.  Coal  dust  likewise  appears  to  have  a depressing 
affect.  The  presence  of  these  substances  in  an  air-borne  industrial 
dust  may  depress  the  dissolution  of  the  silica  particles  in  the  body. 

Burge,  W.  E.  (Urbana,  111.  U.S.A.).  Evidence  that  the  prevalence 
of  cataract  in  India  is  due  primarily  to  the  silica  or  sand  in  the 
naturally  occurring  unrefined  salt  and  saline  earth  used  in  the  diet. 

Chemical  analyses  of  several  thousand  human  cataractous  lenses 
from  India  and  the  United  States  showed  that  these  cataractous  lenses 
were  alike  in  that  they  contained  an  abnormally  large  amount  of  cal- 
cium salts,  but  differed  in  that  the  cataractous  lenses  from  India  con- 
tained a relatively  large  amount  of  silicate,  whereas  those  from  the 
United  States  contained  none1). 

It  is  known  that  tropical  sunlight  is  richer  in  ultra-violet  than 
that  of  sub-tropical  countries  and  it  has  been  shown  that  calcium  salts 
facilitate  the  production  of  opacity  of  the  crystalline  lens,  or  cataract 
by  ultra-violet,  and  that  the  presence  of  silicates  in  the  water  predisposes 
fish  subjected  to  ultra-violet  radiation,  to  cataract  formation2). 

In  silicosis  among  miners,  it  is  questionable  if  very  much  silica 
inhaled  in  the  form  of  dust  passes  beyond  the  lungs  and  adjacent  lymph 
nodes,  so  the  question  might  be  raised,  how  the  sand  or  silica  in  the 
unrefined  table  salt  used  in  India  is  carried  to  the  crystalline  lens  of  the 
eye.  In  some  unpublished  work  we  have  found  that  silica  is  soluble 
to  the  extent  of  2 to  100  in  HC1  of  the  strength  found  in  the  gastric 
juice  at  the  temperature  of  the  body,  and  that  soluble  silicates  dialyze 
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through  semipermeable  membranes.  So,  it  would  seem  not  only  pos- 
sible, but  probable,  that  silicate  may  be  absorbed  from  the  alimentary 
tract  and  transported  to  the  eyes  in  the  blood.  Silica,  responsible  for 
silicosis  among  glass  blowers,  is  likewise  believed  to  enter  the  body 
by  way  of  the  alimentary  tract,  and  this  silica  may  play  a role  in  the 
production  of  glass  blowers’  cataract.  However,  this  type  of  cataract 
is  usually  attributed  to  the  radiant  energy  emanating  from  the  molten 
glass,  some  investigators  claiming  that  the  short  wave  lengths  produce 
the  cataract,  while  others  claim  that  it  is  the  long  wave  lengths  of  the 
spectrum. 

Chemical  analyses  of  refined  table  salt  from  the  United  States 
showed  no  insoluble  residue  of  sand  or  silica,  and  only  a trace  of  soluble 
silicate  (.01%,  unpublished  results)  whereas  analyses  of  natural  deposits 
of  salt  in  India  (Analyses  kindly  supplied  me  bv  the  Director  of  Geo- 
logical Survey  of  India  under  date  of  June  10.  1937)  showed  appreciable 
amounts  of  insoluble  residues  of  sand.  In  parts  of  the  Dera  Ghazi 
Khan  District  people  consume  what  is  called  earth  salt,  which  they 
manufacture  for  themselves  from  saline  earth,  and  cataract  is  of  such 
frequent  occurrence  in  this  region  that  surgeons  go  there  from  other 
countries  to  gain  experience  in  the  removal  of  cataract. 

While  the  preceding  preliminary  observations  are  suggestive  that 
the  prevalence  of  cataract  in  India  may  be  due  primarily  to  the  presence 
of  silica  or  sand  in  the  unrefined,  naturally  occurring  table  salt,  it 
should  be  understood  that  they  are  not  reported  as  being  conclusive. 
In  order  to  make  these  investigations  conclusive  it  would  be  necessary 
to  show  in  the  first  place  that  the  use,  bv  the  people  of  India,  of  refined 
table  salt,  free  from  sand  or  silica,  produced  a significant  decrease  in  the 
occurrence  of  cataract.  In  the  second  place  it  would  be  necessary  to 
make  a similar  study  of  the  silica  or  sand  content  of  the  salt  and  occur- 
rence of  cataract  in  other  countries  to  determine  if  there  is  any  corre- 
lation between  silica  content  of  the  salt  and  occurrence  of  cataract  as 
appears  to  be  the  case  in  India. 

During  the  past  few  years  we  have  been  attempting  such  a study 
and  have  encountered  many  difficulties  and  long  delays  in  obtaining 
statistical  data  regarding  the  occurrence  of  cataract  and  samples  of 
salt  for  analyses,  and  this  preliminary  report  is  brought  before  the 
International  Congress  with  the  hope  that  scientists  from  the  different 
countries  will  co-operate  with  me  in  collecting  this  data,  thereby 
facilitating  the  work. 

*)  Burge.  Archives  of  Ophthalmology,  Vol.  38,  No.  5 (1909).  z)  Burge,  American  Journal  of  Physio- 
logy, "Vol.  39,  No.  3 (1916),  Archives  of  Pathology,  Vol.  20,  (1935),  Archives  of  Ophthalmology,  Vol.  47, 
No.  1,  Archives  of  Ophthalmology,  Vol.  17,  (1937). 


III.  Autoreferate  der  Vorträge  und  Voten 
zu  den  Diskussionsthemata 


Zum  Thema  : Functions  of  the  different  parts  of  the  renal 
excretory  system.  — cf.  Kongressbericht  I,  p.  3.  4. 

Eggleton,  M.  Grace,  Pappenheimer,  J.  R.  and  Winton,  F.  R.  (Cam- 
bridge, England).  The  osmotic  work  and  efficiency  of  the  isolated 
kidney  in  the  formation  of  urine. 

It  has  been  widely  held  that  rise  in  blood  pressure  and  dilution  of 
blood  with  Ringer’s  solution  increase  urine  flow  without  increasing  the 
oxygen  consumption  of  the  kidney  and  therefore  that  these  agents  act 
purely  mechanically  by  increasing  glomerular  filtration;  urea  and  sul- 
phate on  the  other  hand  are  said  to  increase  urine  flow  and  also  to 
raise  the  oxygen  consumption  of  the  kidney  and  therefore  to  act  on 
the  tubules.  We  have  already  shown,  in  conflict  with  this  argument, 
that  in  the  isolated  kidney  of  the  dog  a rise  in  arterial  pressure  increases 
the  oxygen  consumption  but  administration  of  urea  does  not.  In 
further  conflict  with  this  view  we  have  now  to  report  that  both  increase 
in  arterial  pressure  and  dilution  of  the  blood  with  Ringer’s  solution, 
far  from  having  a purely  mechanical  action  on  the  glomeruli,  greatly 
increase  tubular  activity  as  indicated  by  the  osmotic  work  done  in  the 
formation  of  urine. 

The  osmotic  work  done  has  been  increased  by  two  classes  of  agents  : 
(1)  those  like  a rise  in  arterial  pressure  and  dilution  of  the  blood  with 
Ringer’s  solution  which  increase  the  creatinine  clearance,  and  (2)  those 
substances  like  urea  which  are  concentrated  by  the  kidney  and  inhibit 
water  reabsorption  without  much  affecting  the  creatinine  clearance. 
There  is  surprisingly  little  difference  in  the  increase  of  work  for  a given 
increase  in  urine  flow  whether  produced  by  blood  pressure  or  urea. 
For  both  these  agents  the  increase  in  work  is  roughly  proportional  to 
the  increase  in  urine  flow,  a five-fold  change  in  urine  flow  involving 
about  a three-fold  change  in  the  osmotic  work. 

The  osmotic  work  has  been  decreased  by  agents  like  cold  or  chloral, 
which  might  be  expected  to  reduce  tubular  activity;  both  these  agents 
increase  the  urine  flow  but  decrease  the  creatinine  clearance.  Increase 
in  ureter  or  venous  pressure  sufficient  to  reduce  the  urine  flow  also 
reduces  the  osmotic  work. 

The  efficiency  of  the  kidney,  i.e.  the  ratio  of  the  osmotic  work  done 
to  the  energy  calculated  as  obtainable  from  the  oxygen  consumption. 
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is  often  of  the  order  of  1 — 2 p.c.  at  normal  urine  flows.  Urea  which 
increases  osmotic  work  without  changing  the  oxygen  consumption, 
increases  the  efficiency  which  has  on  occasion  reached  4.5  p.c.  A rise 
in  arterial  pressure  increases  the  work  done  a little  more  than  it  in- 
creases the  oxygen  consumption  and  so  increases  the  efficiency  slightly. 
Ureteral  obstruction,  which  may  abolish  urine  flow  and  so  the  osmotic 
work  done  without  changing  the  oxygen  consumption,  reduces  the 
efficiency  to  zero. 

These  experiments  were  performed  on  kidneys  removed  from  dogs 
and  perfused  with  defibrinated  blood  from  either  of  two  pump-lung 
circuits,  one  circuit  containing  the  agents,  urea  or  Ringer’s  solution, 
under  test,  and  the  other  containing  similar  blood  without  the  agent. 
All  the  effects  described  were  regularly  found  on  kidneys  which  were 
switched  backwards  and  forwards  between  the  two  circuits  several 
times.  The  osmotic  work  done  in  the  formation  of  urine  was  calculated 
from  the  usual  formula  (von  Rohrer  1905)  modified  to  take  into  account 
osmotic  activities  of  ionised  substances.  These  calculations  were  based 
on  determinations  in  the  serum  and  urine  of  the  concentrations  of 
creatinine,  urea,  ammonia,  chloride  and  total  solids  and  of  the  con- 
ductivity of  the  urine.  Estimations  in  certain  experiments  of  glucose, 
phosphate,  lactate  and  sulphate  showed  that  if  one  ignores  the  presence 
of  these  substances  it  involves  in  the  circumstances  of  our  experiments 
a negligible  error  in  the  calculation  of  work  based  only  on  estimations 
of  the  former  group  of  substances.  Vapour  pressures  of  serum  and 
urine  were  also  determined  in  certain  experiments. 

Houssay,  B.  A.  et  Fasciolo,  J.  C.  (Buenos-Aires).  La  sécrétion  hypertensive 

du  rein  ischémié. 

L’ischémie  du  rein,  par  rétrécissement  de  l’artère  rénale,  produit 
une  hypertension  artérielle.  Elle  est  en  général  transitoire  si  on  ischémie 
un  seul  rein;  elle  est  en  général  permanente  (180  à 250  mm.  Hg)  si  on 
ischémie  les  deux  reins  ou  un  rein  unique.  L’hypertension  est  produite 
par  le  rein  ischémié,  car  elle  disparaît  si  on  l’extirpe  et  aussi  en  général 
si  on  enlève  la  pince  qui  comprime  l’artère  rénale;  elle  est  indépendante 
de  l’urémie. 

Si  r on  greffe,  par  anastomose  vasculaire,  le  rein  ischémié  au  cou 
d’un  chien  chloralosé  sans  reins,  la  pression  artérielle  de  celui-ci  monte 
en  cinq  à dix  minutes  de  20  à 70  mm.  Hg,  puis  se  stabilise.  Si  l’on  passe 
la  greffe  à un  autre  chien,  elle  augmente  aussi  sa  pression.  Nous  avons 
greffé  le  rein  ischémié  de  24  chiens  à 30  chiens  récepteurs;  la  pression 
est  montée  27  fois,  n’est  pas  montée  3 fois.  Par  contre,  la  greffe  de  25  reins 
de  22  chiens  normaux  à 27  chiens  récepteurs  n’a  pas  fait  monter  la 
pression  de  celui-ci  en  19  cas,  elle  est  montée  avec  les  reins  considérés 
normaux  de  trois  chiens,  deux  fois  peu  et  une  fois  nettement. 
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En  cas  d’ischémie  d’un  seul  des  deux  reins,  sa  greffe  augmente  la 
pression  artérielle,  celle  du  rein  sain  est  inactive  ou  peu  active. 

Le  plasma  citraté  du  sang  veineux  du  rein  ischémié  du  chien 
hypertendu  est  fortement  vasoconstricteur  (préparation  de  Laewen  Tren- 
delenburg de  crapaud).  Le  plasma  citraté  de  sang  veineux  normal  n’a  pas 
d’action  ou  elle  est  extrêmement  faible. 

Le  plasma  des  sangs  veineux  ou  artériels  de  divers  organes  est 
toujours  moins  actif  que  le  plasma  du  sang  veineux  du  rein  ischémié. 

Le  tissu  rénal  possède  un  rôle  protecteur.  Si  on  ischémie  un  seul 
rein,  la  pression  monte  plus  lentement  et  retombe  souvent  à la  normale. 
Elle  monte  vite  et  reste  haute  si  on  enlève  le  rein  sain.  La  greffe  d’un 
rein  ischémié  élève  presque  toujours  beaucoup  plus  la  pression  artérielle 
d’un  récepteur  néphrectomisé  que  d’un  récepteur  qui  conserve  ses  reins. 

N ous  avons  obtenu  l’hypertension  chez  deux  chiens  hypophvsoprives 
après  l’ischémie  rénale.  Sweet  et  Page  ont  observé  que  cette  augmentation 
est  transitoire. 

La  greffe  du  rein  ischémié  fait  monter  parfaitement  la  pression 
artérielle  d’un  chien  récepteur  sans  surrénales  et  sans  reins.  Si  on  greffe 
à un  chien  à veines  surrénales  liées  un  rein  ischémié,  et  quand  sa 
pression  est  montée  et  s’est  stabilisée,  on  délie  les  veines  et  la  pression  ne 
monte  pas.  Chez  un  chien  sans  médullaire  surrénale  gauche  et  sans  sur- 
rénale droite,  l’ischémie  du  rein  fait  monter  la  pression. 

Il  est  donc  évident  que  l’action  hypertensive  de  la  substance  sécré- 
tée par  le  rein  ischémié  ne  s’exerce  pas  par  l’intermédiaire  des  surrénales. 

Ces  résultats  sont  différents  de  ceux  de  Goldblatt  qui  paraissent 
démontrer  que  dans  l'insuffisance  surrénale  chronique  la  pression  ne 
monte  pas  ou  ne  se  maintient  pas.  Lui  et  nous  avons  expérimenté  en 
des  conditions  très  différentes. 

Le  rein  ischémié  sécrète  une  substance  à action  vasoconstrictrice 
directe  qui  produit  une  hypertension  artérielle  permanente,  dont  faction 
s’exerce  sans  l’intermédiaire  des  surrénales.  Le  tissu  rénal  sain  est 
capable  de  réduire  l’action  de  la  substance  hvpertensive,  produite  par 
le  rein  ischémié. 


Zum  l hema:  Verknüpfung  von  lokalem  Stoffwechsel  mit  der 
Kreislaufregulierung.  — cf.  Kongressbericht  I,  p.  6,  9. 

Menkin,  Yaly  (Boston).  Mechanism  of  increased  capillary  permeability 
and  of  leukocytic  migration  in  areas  of  injury. 

In  1936  the  writer  demonstrated  the  presence  in  inflammatory 
exudates  of  a factor  which  is  per  se  capable  of  increasing  capillary 
permeability.  This  was  shown  by  the  extremely  rapid  accumulation  of 
a vital  dye  from  the  circulating  blood  into  cutaneous  areas  treated  with 
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the  cell-free  exudate.  The  factor,  whether  purified  or  not,  appears  to 
possess  no  property  in  common  with  histamine,  rendering  it  thus  difficult 
to  accept  Lewis’  view  concerning  the  role  of  histamine  or  of  its  presum- 
ably closely  allied  H-substance  as  an  adequate  explanation  of  enhanced 
capillary  permeability  in  inflammation. 

Further  studies  on  the  purification  of  the  permeability  factor  by 
successive  treatment  with  pyridine,  acetone,  and  butyl  alcohol  has 
yielded  an  active  crystalline  nitrogenous  substance  relatively  free  of  gross 
impurities.  Physiological  activity  may  be  elicited  in  dilution  of  1 part  in 
100,000.  The  total  nitrogen  is  about  8.6  per  cent.  The  material  is  biuret 
negative.  The  ninhydrin  reaction,  though  not  very  strong,  is  distinctly 
positive.  It  gives  a positive  test  for  the  presence  of  an  indole  nucleus 
in  its  structure  (Adamkiewicz  test).  The  Molish  and  Fehling  tests  are 
negative.  Treatment  with  saturated  ammonium  sulphate  yields  a slight, 
but  nevertheless  definite,  precipitate.  The  substance  readily  diffuses 
through  a cellophane  membrane.  It  is  heat  stable.  Its  reaction  may  be 
either  slightly  alkaline  or  slightly  acid  to  phenol  red.  The  substance, 
as  obtained  in  crystalline  form,  is  relatively  insoluble  in  water.  In  the 
presence  of  acids  the  material  is,  however,  distinctly  more  soluble.  It 
is  insoluble  in  ether  or  absolute  alcohol;  but  soluble  in  methyl  or  butyl 
alcohol.  The  contact  of  this  substance  for  several  hours  with  normal 
hydrochloric  acid  fails  to  affect  its  potency.  Similar  treatment  with 
normal  sodium  hydroxide  inactivates  the  material.  At  its  present  stage 
of  purification  the  material  fails  to  show  a sharp  melting  point.  At 
about  300°  C it  appears  charred  without  having  melted.  Recent  observ- 
ations indicate  that  in  the  final  extraction  it  separates  at  very  low 
temperature  (e.  g.  — 20°  C)  from  butyl  alcohol.  The  available  evidence 
suggests  that  the  crystalline  substance  is  an  intermediary  product  of 
protein  catabolism  probably  belonging  to  the  group  of  relatively  simple 
polypeptides.  Further  studies  are  now  in  progress  in  an  attempt  to 
identify  it  chemically. 

The  active  material  has  the  additional  important  property  of  in- 
ducing prompt  migration  of  polymorphonuclear  leukocytes  through  the 
endothelial  wall  of  small  vessels.  15  to  30  minutes  following  the  in- 
tracutaneous  injection,  the  endothelial  wall  is  lined  with  adhering 
leukocytes  actively  migrating  outward.  In  contrast  to  this  rapid  effect 
even  40  minutes  after  the  injection  of  powerful  irritants,  such  as  aleuron- 
at  or  turpentine  there  is  essentially  no  evidence  of  leukocytic  migra- 
tion. The  material  is  chemotactic.  Its  presence  in  a glass  capillary  tube 
is  accompanied  by  the  warming  of  leukocytes  within  the  tube.  The  de- 
position of  the  active  material  on  a slide  containing  leukocytes  from  an 
exudate  induces  an  aggregation  and  clustering  of  the  cells  around  the 
particles.  The  permeability  and  chemotactic  factor  seem  to  represent 
integral  properties  of  a single  substance.  Both  factors  exist  in  the 
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untreated  exudate.  Chemical  purification  fails  to  dissociate  the  two 
properties.  The  tentative  name  of  leukotaxine  has  been  proposed  for 
this  nitrogenous  substance  which  is  per  se  capable  of  reproducing  the 
important  sequences  of  the  inflammatory  reaction,  namely  the  initial 
increased  capillary  permeability  followed  by  leukocytic  migration.  Obser- 
vations on  its  thermostability  and  diflusibility  indicate  that  leukotaxine 
has  evidently  no  relation  to  the  spreading  factor  of  Duran-Revnals. 

Recent  studies,  in  collaboration  with  my  associate  Miss  F.  Ogden , 
indicate  that  leukotaxine  fails  to  cause  a leukocytosis  in  the  blood 
stream.  It  induces  migration  of  cells  at  the  point  of  injury  without 
altering  the  white  blood  cell  count.  These  observations  suggest  that  the 
mechanism  of  leukocytic  migration  is  independent  of  that  which  favors 
the  increase  of  leukocytes  in  the  blood  stream  when  there  is  an  acute 
inflammation. 

Studies  in  collaboration  with  Mr.  M.  Kadish , show'  that,  unlike 
histamine,  leukotaxine  failt  to  depress  the  blood  pressure  in  cats.  Very 
large  doses  e.  g.  50  mg.  may  cause  a transient  slight  drop  in  pressure 
which,  however,  is  almost  immediately  restored  to  the  original  level. 
Very  powerful  amounts  of  leukotaxine  have  failed  to  induce  anything 
that  may  simulate  surgical  or  histamine  shock. 

Menkin,  Valy,  J.  Experimental  Medicine,  1936,  64,  485.  Menkin,  Valy,  J.  Experimental  Medicine, 
1938,  67,  129,  145,  153.  Lewis,  Sir  T.,  The  Blood  vessels  of  the  human  skin  and  their  responses,  London,  Shaw 
& Sons,  Ltd.,  1927. 

McDowall,  R.  J.  S.  (London).  The  role  of  local  metabolites  in  the 

regulation  of  the  circulation. 

It  is  generally  agreed  that  local  metabolities  are  largely  responsible 
for  the  dilatation  of  blood-vessels  in  active  tissues  but  the  exact  sub- 
stances concerned  are  a matter  of  considerable  debate.  The  early  ex- 
periments of  Gaskell  and  of  Severini , suggested  that  lactic  acid  and 
carbon  dioxide  are  concerned,  and  although  there  has  been  doubt  in 
some  quarters  as  to  whether  such  substances  might  be  liberated  in 
sufficient  concentration  to  be  active,  there  can  be  no  doubt  that  they 
play  an  important  part.  Many  have  suggested  that  substances  of  protein 
origin  are  active,  the  more  so,  because  a large  number  of  such  substances 
have  been  found  to  act  as  vasodilators,  for  example  histamine,  adenylic 
acid  and  amino-acids  generally.  It  is  possible  too,  that  under  certain 
circumstances,  adrenaline  may  also  produce  vasodilatation.  Heat  also 
assists. 

Even  when  we  have  considered  all,  we  must  not  forget  that  local 
metabolites  act  in  intimate  co-operation  with  the  nervous  system,  and 
recent  work  in  the  sympathetic  indicates  that  it  may  he  more  concerned 
with  the  dilatation  of  vessels  in  active  tissues,  than  was  hitherto  been 
recognised. 
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Zum  Thema  : Cholinergy  and  Adrenergy.  — cf.  Kongress- 
bericht I,  p.  11,  14. 

Calabro,  Q.  (Perugia).  Nuovi  contributi  alla  conoscenza  dell’attività 
chimica  dei  nervi. 

Dopo  che  Gaddum , Khayal  e Rydin  hanno  voluto  negare  ogni 
valore  fisiologico  alle  esperienze  intese  a liberare  sostanze  attive  di 
natura  nervosa,  in  quanto  lo  stimolo  elettrico  portato  sui  tronchi 
poteva  far  pensare  al  passaggio  nel  Ringer  di  raccolta  di  prodotti  da 
lisi,  mi  sono  preoccupato  di  rivolgermi  verso  nuovi  metodi  di  ricerca, 
che  escludessero  la  stimolazione  faradica  dei  tronchi  nervosi  stessi. 

Ho  già  pubblicato  al  riguardo  una  nota,  nella  quale  esponevo  le 
possibilité  dei  Ringer  nervosi  previa  stimolazione  dei  tronchi  a monte 
del  tratto  immerso,  con  soluzione  di  acido  acetico,  o con  la  stricnizza- 
zione  dell’animale. 

Di  recente,  mi  sono  invece  occupato  della  possibilité  di  liberare 
sostanze  attive  attraverso  la  somministrazione  di  prodotti  endocrini. 
Ho  scelto,  come  ormone  vagale,  l’insulina  e,  come  ormone  simpatico, 
Fadrenalina. 

La  somministrazione  fatta  in  conigli  per  via  endovenosa  permette 
di  raccogliere,  dagli  animali  trattati,  dei  Ringer  vagali  o simpatici  dotati 
di  una  certa  azione  biologica. 

Rivelatori  sono  stati  il  preparato  di  sanguisuga  alla  Chang  e Gad- 
dum e cuori  sospesi  di  Rana  e Bufo. 

Non  solo  attraverso  Fanalisi  dei  risultati  ottenuti  si  arriva  a 
togliere  ogni  valore  alla  obbiezione  degli  AA.  ricordati,  ma  in  quanto  i 
Ringer  di  raccolta  si  dimostrano  dotati  di  attivité  specifica  nei  riguardi 
dei  rivelatori  usati,  si  puô  concludere  affermando,  sia  la  presenza,  che 
la  spécificité  dei  quid  nervosi  liberati. 

L’importanza  di  questa  ricerca  va  considerata  oltre  la  semplice 
e nota  affermazione  della  possibilité  di  liberare  sostanze  attive  di  natura 
nervosa,  poichè  pone  il  problema  rapporti  sistema  nervoso  vegetativo- 
sistema  endocrino,  su  di  un  piano  di  interdipendenza  cosi  netto  e nello 
stesso  tempo  cosi  specifico  da  permettere  ogni  migliore  previsione  per 
ricerche  ulteriori. 

Greer,  C.  M.,  Pinkston,  J.  0.,  Baxter,  J.  H.  ( Jr.),  and  Brannon,  E.  S. 

(Nashville,  Tenn.).  Nor-epinephrine  [/3-(3,4-dihydroxyphenyl)- 
/5-hydroxyethy lamine]  as  a possible  mediator  in  the  sympathetic 
division  of  the  autonomic  nervous  system. 

1.  In  an  effort  to  obtain  some  information  concerning  the  chemical 
nature  of  “ liver  sympathin  ” (“  sympathin  E ” of  Cannon  and  Rosen- 
blueth),  we  have  compared  directly,  in  the  same  animal,  the  response 
evoked  by  injected  dZ-nor-epinephrine  [/?-(3,4-dihydroxyphenyl)-/?-hy- 
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droxyethylamine]  and  Z-epinephrine  with  those  induced  by  “ liver  sym- 
pathin  ” (stimulation  of  the  hepatic  nerves). 

2.  The  responses  of  the  following  effector  systems  to  these  agents 
were  studied  in  the  cat,  under  dial  (Ciba)  anesthesia,  with  the  vagi 
sectioned  and  the  adrenals  ablated: 

a.  Vasomotor  system. 

b.  Vasomotor  system  after  the  administration  of  ergotoxine  (or 
ergotamine). 

c.  Nictitating  membrane  (sensitized). 

d.  Uterus,  non-pregnant  and  pregnant. 

e.  Iris. 

f.  Intestine. 

3.  It  is  concluded  that  the  responses  to  (ZZ-nor-epinephrine  are 
strikingly  similar  to  those  induced  by  “ liver  sympathin  ”. 

4.  Certain  variations  in  the  responses  to  nor-epinephrine  and 
“ liver  sympathin  ” are  considered  and  reasons  suggested  therefor. 

5.  The  possible  origin  of  nor-epinephrine  in  the  body  is  discussed 
from  a purely  theoretical  standpoint. 

6.  The  responses  in  vitro  of  the  isolated  non-pregnant  cat  uterus, 
non-pregnant  rat  uterus,  and  rabbit  intestine  to  Z-epinephrine  and  dl- 
nor-epinephrine  are  considered. 

7.  Certain  pharmacological  properties  of  nor-epinephrine  and 
epinephrine  are  compared  and  the  generalization  is  made  that  the  former 
has  a greater  intrinsic  power  of  inducing  contraction  (in  the  effector 
systems  studied)  than  the  latter,  but  that  epinephrine  has  a much 
greater  intrinsic  power  of  inducing  relaxation.  An  apparent  exception 
to  this  generalization,  the  response  of  the  iris,  is  discussed  and  an  ex- 
planation offered. 

8.  Theories  of  chemical  mediation  in  the  sympathetic  division 
of  the  autonomic  nervous  system  are  discussed  in  the  light  of  our  own 
results  as  well  as  those  of  others. 

9.  It  is  suggested  that  the  available  experimental  evidence  in- 
dicates that: 

a.  There  are  at  least  two  14  adrenergic  ” mediators  involved  in  the 
transmission  of  impulses  from  sympathetic  nerves  to  effector  cells. 

h.  Either  agent  may  cause  relaxation  or  contraction  (depending 
upon  the  effecter  cell  concerned),  but  that  one  of  them  ( Sc ) 
has  a greater  intrinsic  power  of  inducing  contraction  but  less 
intrinsic  power  of  inducing  relaxation  than  the  other  (Sr). 

c.  These  agents  (Sc  and  Sr ),  after  their  liberation  at  (or  in  the 
vicinity  of)  the  nerve  endings,  may  without  further  differentia- 
tion either  affect  cells  locally  or,  if  released  in  sufficient  quan- 
tity, may  diffuse  into  the  blood  stream  and  affect  distant 
structures. 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


285 


10.  It  is  further  suggested  that  if  the  tentative  assumption  is  made 
that  Z-nor-epinephrine  is  Sc  and  Z-epinephrine  is  S„  a simple  working 
hypothesis  is  afforded  for  explaining  both  local  and  remote  “ adrenergic  ” 
effects  induced  by  the  stimulation  of  post-ganglionic  sympathetic  fibers 
and  renders  unnecessary  the  postulation  of  the  intervention  of  cellular 
constituents  in  order  to  account  for  two  44  sympathins 

Lanczos,  Anna  (Pécs,  Ungarn).  Adrenergische  Reaktion  der  sympathisch 

entnervten  Pupille  auf  cholinergische  Reizung. 

Nach  einseitiger  Entfernung  des  obersten  Halsganglions  von  Frö- 
schen reagiert  die  Pupille  an  der  entnervten  Seite  auf  reflektorische  Reize 
sowie  auf  Adrenalin  mit  stärkerer  Erweiterung  als  an  der  normalen.  Diese 
bereits  von  Meitzer  beobachtete  Überempfindlichkeit  der  sympathisch 
entnervten  Pupille  wurde  verschiedentlich  so  gedeutet,  dass  es  sich  nicht 
— wie  Meitzer  annahm  — um  eine  tatsächliche  Sensibilisierung  handelt, 
sondern  dass  die  erweiternden  Substanzen  zufolge  stärkerer  Durchlässig- 
keit der  Blutgefässe  hzw.  der  Blut-Kammerwasserschranke  in  wirksamerer 
Konzentration  an  ihr  Erfolgsorgan  gelangen.  Wäre  diese  Erklärung  rich- 
tig, so  müssten  aber  auch  verengernde  Reize  an  der  entnervten  Seite 
eine  stärkere  Wirkung  hervorrufen.  Bei  der  Untersuchung  dieser  Frage 
konnte  gezeigt  werden,  dass  die  sympathisch  entnervte  Pupille  nach  sub- 
cutaner  Einspritzung  von  Pilocarpin  oder  Acetylcholin  nicht  nur  keine 
stärkere  Verengerung  erfährt,  sondern  dass  sie  sogar  beträchtlich  erwei- 
tert wird,  während  am  kontralateralen  unversehrten  Auge  wie  gewöhn- 
lich Verengerung  erfolgt.  Um  die  Rolle  des  Ganglions  selbst  zu  prüfen, 
wurde  in  weiteren  Versuchen  der  eine  Halssympathicus  der  Frösche 
präganglionär  durchtrennt,  wonach  am  homolateralen  Auge  für  ruydria- 
tische  Reize  eine  geringere,  für  verengernde  Reize  dagegen  eine  gestei- 
gerte Empfindlichkeit  sich  entwickelte.  Es  zeigte  sich  also,  dass  dem 
Ganglion  selbst  ein  regelnder  Einfluss  auf  die  Erregbarkeit  des  Dilatators 
zukommt  und  bei  seinem  Ausfall  eine  echte  Sensibilisierung  des  Er- 
weiterers erfolgt.  Die  beobachtete  Mydriasis  nach  verengernden  Reizen 
am  sympathisch  entnervten  Auge  ist  vielleicht  darauf  zurückzuführen, 
dass  bei  gesteigerter  Empfindlichkeit  des  Dilatators  die  sonst  überdeckte 
adrenergische  Komponente  der  amphotropen  vegetativen  Reizmittel 
zur  Geltung  kommen  kann. 

Lloyd,  D.  P.  C.  (Toronto).  The  relationship  between  preganglionic 

fibres  and  ganglion  cells  in  the  autonomic  nervous  system. 

A comparison  of  the  responses  of  the  inferior  mesenteric  ganglia  to 
preganglionic  stimulation  with  those  of  other  ganglia  (notably  the 
superior  cervical  ganglion — Eccles)  shows  that  cells  from  various  ganglia 
have  similar  excitability  cycles  following  a preganglionic  volley.  How- 
ever, the  manifestations  of  excitability  changes  (facilitation  and  inhibi- 
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tion)  may  or  may  not  be  demonstrable  : for  instance,  facilitation  has  not 
been  found  to  occur  in  the  inferior  mesenteric  gangba  while  inhibition 
is  only  present  in  some  ganglia. 

A modification  of  Eccles ’ diagram  of  events  in  superior  cervical 
ganglion  cells  (Ergehn.  Physiol.  38.  339)  which  employs  the  concepts 
of  supernormality  and  subnormality,  as  applied  to  peripheral  nerve, 
provides  a clearer  interpretation  of  events  as  they  occur  in  the  inferior 
mesenteric  ganglion  cells  and  is  thus  more  generally  applicable  than  the 
original  conception.  On  the  basis  of  the  modified  schema  a plan  has  been 
prepared  whereby  the  variability  of  responses  from  one  ganglion  to 
another  may  be  logically  interpreted  on  the  basis  of  a constant  cellular 
response,  with  complexity  of  the  preganglionic — ganglion  cell  relationship 
as  the  cause  of  the  divergence  in  the  responses  of  several  ganglia.  This 
plan  has  the  merit  of  ascribing  variability  of  responses  to  the  known 
site  of  anatomical  variability,  while  avoiding  the  necessity  for  assuming 
that  a certain  type  of  ganglion  cell  in  one  ganglion  has  functional  charac- 
teristics that  are  not  common  to  the  same  type  of  cell  in  another  ganglion. 

Croxatto,  H.,  Huidobro,  F.,  Croxatto,  R.,  Donoso,  R.  et  Sanhueza,  F. 

(Santiago,  Cflile).  L’activité  cholinestérasique  du  sang  pendant 

l’excitation  du  nerf  vague. 

Nous  avons  pensé  que  l’étude  de  l’activité  cholinestérasique  du 
sang  qui , sort  d’un  organe  pendant  l’excitation  de  son  nerf,  pouvait 
apporter  quelque  éclaircissement  sur  le  processus  intermédiaire  de  l’im- 
pulsion nerveuse  cholinergique.  A cet  effet,  nous  avons  réalisé  une  série 
d’expériences  afin  d’observer  l’activité  cholinestérasique  du  sang,  re- 
cueilli sur  le  territoire  de  la  veine  porte  ou  de  la  circulation  coronaire, 
avant,  pendant  et  après  l’excitation  du  vague.  Nous  avons  observé, 
très  régulièrement,  une  augmentation  de  l’activité  estérasique  du  sang  de 
la  veine  porte,  consécutive  à l’excitation  de  ce  nerf.  Plus  tard,  et  avec 
une  certaine  lenteur,  cette  activité  estérasique  exaltée  redescend.  L’atro- 
pinisation préalable  de  l’animal  empêche  le  phénomène  de  se  produire. 

Si  on  étudie  l’activité  estérasique  dans  le  sang  de  l’artère  carotide 
ou  dans  celui  qui  provient  directement  du  coeur,  du  sinus  coronaire, 
on  trouve  constamment  l’effet  contraire.  C’est-à-dire  que  l’activité 
estérasique  diminue  pendant  l’excitation,  pour  se  rétablir  ensuite  au 
cours  de  quelques  minutes.  Si  l’on  fait  une  dériv  ation  totale  du  sang 
du  sinus  coronaire,  évitant  ainsi  son  passage  à la  circulation  générale, 
le  pouvoir  estérasique  du  sang  carotidien  ne  diminue  pas  ou  augmente. 
Cette  variation  du  pouvoir  estérasique  ne  s’observe  pas  chez  l’animal 
préalablement  atropinisé. 

Nous  avons  réalisé  nos  expériences  sur  des  chats  anesthésiés  au 
« dial  ».  Pour  éviter  une  excitation  simultanée  du  vague  dans  le  territoire 
abdominal  et  sur  le  cœur,  nous  avons  pris  soin  de  le  sectionner  entre  sa 
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partie  thoracique  et  sa  partie  abdominale.  Quand  on  l’excite  à la  fois 
dans  la  région  cervicale  et  la  thoracique  inférieure,  le  sang  recueilli 
dans  les  cavités  droites  présente,  en  général,  une  augmentation  de  son 
activité  estérasique.  Nous  avons  fait  les  titrations  de  cette  activité 
moyennant  une  méthode  photométrique,  le  m-nitrophénol  servant  d’in- 
dicateur de  la  variation  du  pH,  produite  au  contact,  pendant  un  temps 
déterminé,  du  sérum  avec  une  solution  d’acétylcholine.  Une  partie 
des  expériences  a été  faite  avec  la  méthode  volumétrique  de  Stedman. 


Zum  Thema  : Über  Hydrierungen  im  Tierkörper  und  die 
physiologische  Reversibilität  oxydativer  Abbaureaktio- 
nen. — cf.  Kongressbericht  I,  p.  16,  20. 

MacKay,  Eaton  M.  (La  Jolla,  California).  The  antiketogenic  activity 
of  succinic,  citric  and  acetic  acids. 

Succinic  acid  in  small  or  large  doses  does  not  affect  the  ketosis  in 
diabetes.  In  the  fasting  normal  subject  it  reduces  or  abolishes  ketosis 
as  does  glucose.  Administered  to  phlorhizinized  dogs  succinic  acid  is 
entirely  converted  to  glucose.  The  ketonuria  of  fasting  rats  which  had 
previously  been  upon  a fatty  liver  producing  diet  or  in  which  a ketosis 
is  produced  by  alkalie  is  reduced  in  practically  the  same  degree  by 
succinic  acid  or  an  equivalent  quantity  of  glucose.  The  glycogenic 
activity  of  succinic  acid  and  glucose  is  about  the  same  when  measured 
by  the  deposition  of  liver  glycogen  following  oral  administration.  The 
antiketogenic  action  of  succinic  acid  is  probably  evidence  of  its  con- 
version to  glucose,  but  may  be  due  to  its  oxidation  by  the  organism  in 
a manner  similar  to  the  end  products  of  glucose  metabolism.  Citric 
acid  which  is  probably  not  a glucose  former  and  acetic  acid,  which  is 
definitely  not  are  both  antiketogenic  in  the  fasting  rat.  This  raises 
the  possibility  that  any  readily  oxidized  compound  may  have  anti- 
ketogenic activity. 

Orten,  James  M.,  and  Smith,  Arthur  H.  (Detroit).  On  the  site  of  the 
formation  of  citric  acid  in  the  animal  organism. 

Citric  acid  is  a common  constituent  of  many  animal  tissues  and 
body  fluids  and  is  now  considered  to  be  a normal  metabolite.  Some 
of  the  factors  governing  its  endogenous  formation  and  the  identity  of 
certain  substances  which  appear  to  serve  as  its  precursors  are  known. 
The  locus  of  formation  of  citric  acid  in  the  animal  organism,  on  the 
other  hand,  is  still  to  be  determined.  There  is,  however,  some  incon- 
clusive evidence  that  the  kidney  may  be  involved  2)3a)4).  The  present 
investigation  was  designed  to  study  further  the  problem  of  the  site 
of  citric  acid  formation. 
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The  procedure  chosen  for  studying  the  locus  of  citric  acid  pro- 
duction was  that  of  comparing  the  citrate  content  of  various  organs  and 
tissues  after  the  stimulation  of  its  formation.  Since  it  has  been  demon- 
strated that  the  intravenous  injection  of  sodium  malateinto  dogs  produces 
a marked  and  rapid  increase  in  the  output  of  citric  acid  in  the  urine 
3a,b),  the  administration  of  malate  was  adopted  as  the  means  of  aug- 
menting the  production  of  citric  acid.  Inasmuch  as  the  dog  is  not  as 
well  suited  for  the  proposed  type  of  study  as  is  a smaller  animal,  such 
as  the  rat,  the  latter  was  considered  for  use  in  this  investigation. 

In  preliminary  experiments,  it  was  found  that  the  rat,  like  the 
dog,  rapidly  excretes  increased  amounts  of  citric  acid  in  the  urine  after 
the  parenteral  administration  of  sodium  malate.  Moreover,  sufficient 
amounts  of  citrate  were  excreted  within  30  minutes  to  indicate  that  if 
citric  acid  formation,  after  malate  injection,  is  localized  in  any  one 
organ  or  tissue  of  the  rat,  a clear-cut  detection  of  the  newly-formed 
compound  in  that  tissue  should  be  possible. 

Normal  adult  male  rats,  fed  a constant  amount  of  a citrate  low 
basal  diet,  were  injected  intracardially  with  sterile  solutions  of  either 
sodium  chloride  or  sodium  malate  in  amounts  supplying  10  mgm. 
sodium  per  100  gm.  body  weight.  At  intervals  of  15  or  30  minutes 
after  the  injection,  the  animals  were  exsanguinated  by  bleeding  from 
the  abdominal  aorta  and  the  tissues  to  be  analyzed  were  quickly  re- 
moved and  frozen  with  solid  carbon  dioxide.  The  citric  acid  content 
of  protein-free  extracts  of  both  blood  and  tissues  was  then  determined 
by  a photometric  method5). 

Little  difference  was  found  in  the  citric  acid  content  of  the  blood, 
liver  and  muscle  of  the  control  and  the  malate-injected  rats,  either 
fifteen  or  thirty  minutes  after  the  injection.  It  is  of  interest  that  the 
livers  of  all  animals  contained  less  citrate  than  did  the  muscles  or  the 
blood,  a finding  which  may  be  interpreted  as  further  evidence  that 
citric  acid  is  destroyed  in  the  liver1).  The  kidneys,  on  the  other  hand, 
consistently  contained  more  citric  acid  than  did  any  of  the  other  tissues 
studied.  Moreover,  the  kidneys  of  the  malate-treated  rats  contained 
more  than  twice  as  much  citric  acid  as  did  those  of  the  chloride-in- 
jected controls.  These  results  suggest  that  the  kidney  may  be  an  im- 
portant site  of  citric  acid  formation. 

The  possibility  exists,  however,  that  the  “ extra  citric  acid 
present  in  the  kidneys  may  have  been  formed  in  other  tissues  and 
that  this  surplus  merely  represents  a renal  accumulation  of  citrate  which 
is  being  cleared  from  the  blood  by  the  kidneys.  If  this  were  the  case, 
then  it  follows  that  there  should  be  a detectable  increase  in  the  citric 
acid  content  of  the  blood,  or  perhaps  of  other  tissues,  of  rats  given 
malate  but  in  which  the  excretion  of  citrate  has  been  prevented  by 
bilateral  nephrectomy  immediately  preceding  the  injection. 
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The  results  obtained  on  rats  injected  with  chloride  or  malate  im- 
mediately after  bilateral  nephrectomy  showed  that  there  was  no  signi- 
ficant difference  between  the  citric  acid  content  of  the  blood,  liver, 
or  muscle  of  the  nephrectomized,  chloride  and  malate-injected  animals, 
either  15  or  30  minutes  after  the  injection.  Thus,  the  increased  amount 
of  citric  acid  present  in  the  kidneys  of  the  intact  malate-injected  rats 
of  the  preceding  experiment  cannot  be  accounted  for  in  any  of  the  ex- 
amined tissues  of  the  nephrectomized  animals.  It  appears,  therefore, 
that  the  citric  acid  formed  in  rats  after  the  injection  of  sodium  malate 
either  is  produced  chiefly  in  the  kidney  or  is  dependent  upon  the  pre- 
sence of  the  kidney  for  its  formation. 

i)  Boothby,  W.  M.,  and  Adams,  M.,  1934,  Am.  J.  Physiol.,  107,  471.  2)  Kuyper,  A.  C.,  and  Mattill, 
H.  A.,  1933,  J.  Biol.  Chem.,  103,  51.  3)  Orten,  J.  M.,  and  Smith,  A.  H.,  1937,  a)  J.  Biol.  Chem..  119,  lxxiv  ; 
b)  J.  Biol.  Chem.,  117,  555.  4)  Östberg,  O.,  1931,  Skand.  Arch.  f.  Physiol.,  62,  81.  5)  Pucher,  G.  W.,  Sherman, 
C.  C.,  and  Vickery,  H.  B.,  1936,  J.  Biol.  Chem.,  113,  235. 

Michaelis,  L.  (New  York).  Occurence  and  significance  of  free  organic 
I/'  radicals  in  biochemistry. 

The  lack  of  reactivity  of  many  organic  compounds  towards  oxi- 
dizing agents  under  ordinary  conditions,  and  the  possibility  to  over- 
come this  lack  of  reactivity  by  means  of  catalysts  is  a fundamental 
principle  on  which  metabolism  depends.  The  reason  for  the  lack  of 
reactivity  may  quite  generally  be  accounted  for  by  propounding  what 
may  be  called  the  principle  of  compulsory  univalent  oxidation.  This 
means  that  any  oxidation  can  proceed  only  in  successive  univalent 
steps.  For  any  organic  compounds,  univalent  oxidation  of  any  valence- 
saturated  molecule,  having  an  even  number  of  electrons,  produces  a 
valence-unsaturated  compound,  with  an  odd  number  of  electrons,  a 
free  radical.  The  second  step  of  oxidation  produces  a regular  valence- 
saturated  compound.  The  lack  of  reactivity  toward  oxidation  in  general 
is  due  to  the  fact  that  usually  the  formation  of  the  intermediate  radical 
requires  a step-up  in  free  energy.  Unless  the  oxidizing  agent  establishes 
an  oxidation  potential  very  much  higher  than  would  be  purely  thermo- 
dynamically required  for  the  bivalent  oxidation,  the  intermediate  free 
radical  cannot  be  formed,  and  oxidation  does  not  take  place.  There 
is  an  energy  barrier  which  has  to  be  overcome.  The  free  radical  is 
equivalent  to  what  is  in  general,  in  a chemical  reaction,  the  activated 
state  of  the  molecule. 

Whenever  the  activation  energy  is  relatively  small,  we  have  a 
bivalent  reversible  oxidation-reduction  system.  In  such  a case  there 
is  an  equilibrium  established  between  the  reduced  form,  r;  the  (totally) 
oxidized  form,  t ; and  the  intermediate  radical,  the  semi-oxidized  form.  s. 
This  equilibrium  is  quite  mobile  and  instantaneously  established,  com- 
parable to  the  establishment  of  the  equilibrium  of  ionization  of  an  acid. 
This  equilibrium  can  be  measured  in  terms  of  the  radical-formation 
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constant,  k = — • When  k is  very  large,  the  two  steps  of  oxidation  are 

distinctly  separated;  when  it  is  small,  the  two  steps  overlap  more  or 
less.  In  many  systems  k is  so  small  that  the  present  methods  are  not 
yet  able  to  attribute  any  measurable  finite  value  to  it,  but  on  the  other 
hand  great  enough  to  ensure  the  reversibility  of  the  system.  Methvlene 
blue  is  an  example.  In  other  cases,  k is  well  measurable.  This  seems 
to  be  the  case  for  all  reversible  systems  working  as  catalysts  in  living 
cells,  e.g.  riboflavin,  and  the  many  representatives  of  quinones  recently 
discovered  in  living  cells. 

The  magnitude  of  k is  correlated  with  the  degree  of  stability  of 
the  radical.  A great  stability  of  a radical  is  ensured  by  a very  special 
type  of  resonance  (this  term  being  used  as  in  quantum  mechanics)  due 
to  a quite  definite  kind  of  structural  symmetry.  There  must  be,  within 
a ring,  say,  a benzene  or  azine  ring,  two  atoms  of  the  same  kind  (either 
two  N,  or  two  0 atoms),  in  symmetrical  position,  i.e.,  either  ortho  or 
para;  they  may  be  within  the  ring  (phenazine;  riboflavin)  or  attached 
to  the  ring  (in  the  quinones).  Only  radicals  of  this  type  are  stable 
even  in  an  aqueous  solution.  Other  radicals,  known  before  the  dis- 
covery of  these  so-called  semiquinone  radicals,  are  much  less  stable 
and  usually  incapable  of  existence  in  aqueous  solution.  The  existence 
of  these  radicals  can  be  demonstrated  either  by  potentiometric  methods 
or  by  magnetic  measurements  since  all  radicals  are  paramagnetic  and 
all  saturated  compounds  diamagnetic.  All  oxidative  enzymes  are  either 
univalent  altogether,  such  as  the  iron  or  copper  complexes  encountered 
in  living  organisms  ; or,  if  bivalent,  have  a pronounced  ability  of  forming 
free  radicals  and  can  easily  function  as  univalent  oxidants  or  reductants. 

Obviously,  these  considerations  give  no  complete  information  about 
the  mechanism  of  oxidative  catalysis  as  yet.  We  have  only  one  side  of 
the  problem;  the  other  side,  then,  is  to  account  for  the  mechanism  by 
which  the  substrate,  which  forms  no  reversible  system  under  ordinary 
conditions,  is  induced  by  the  catalyst,  to  pass  through  the  radical-like 
intermediate  stage.  This  is  obviously  achieved  intramolecularly,  within 
the  compound  composed  of  1)  the  radical-forming  reversible  system: 
2)  the  specific  protein  of  which  it  is  the  prosthetic  group;  and  3)  the 
substrate.  The  protein  obviously  functions  by  producing  the  adequate 
spacial  relationship  between  the  reversible  system  and  the  substrate 
intramolecularly.  This  statement,  though  still  very  vague,  is  at  least 
a distinct  formulation  of  the  problem  to  be  solved. 

Experimental  data  concerned  with  the  formation  of  free  radicals 
in  reversible  systems  are  demonstrated  in  lantern  slides. 

Michaelis,  L.,  a)  Chem.  Rev.  16,  243  (1935);  b)  F.lectrochem.  Soc.  Transact.  Electrochem.  Soc.  71,  107 
(1937).  Michaelis,  L.,  Schubert,  M.  P.,  and  Smythe,  C.  V.,  J.  Biol.  Chem.  116,  598  (1936).  Michaelis,  L..  and 
Schwarzenbach,  G.,  J.  Biol.  Chem.  123,  527  (1938).  Schwarzenbach,  G.,  and  Michaelis,  L.,  in  Press. 
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Zum  Thema:  Die  Permeabilität  der  Haut  für  Arzneien  und 

Gifte.  — cf.  Kongressbericht  I,  p.  23. 

Bliss,  A.  R.  (Jr.),  (Birmingham,  Alabama,  U.S.A.).  The  influence  of 

certain  vehicles  on  the  absorption  of  drugs  from  the  skin. 

Methyl  Salicylate,  Iodine,  Potassium  Iodide  and  Quinine  (alkaloid) 
and  the  Hydrochloride)  in  the  form  of  ointment  and  liniment  with 
each  of  the  following  vehicles:  petrolatum,  lard,  hydrous  lanolin, 
cetylic  alcohol,  mutton  suet,  goose  grease,  liquid  petrolatum,  lard  oil, 
cottonseed  oil,  olive  oil,  amylic  alcohol  and  caprylic  alcohol,  also  Tinc- 
ture of  Iodine,  U.S.P.,  Compound  Solution  of  Iodine,  U.S.P.,  and 
methyl  salicylate  alone,  were  applied  by  inunction  to  48  human  sub- 
jects for  30  minutes,  four  times  a day,  with  the  exception  of  the  solu- 
tions of  iodine  which  were  applied  in  single  doses  of  1.5  cc.  by  painting 
on  the  skin.  The  sites  of  application  were  in  order  the  inner  surfaces 
of  the  right  thigh,  the  left  thigh,  the  right  arm  and  the  left  arm.  Tho- 
rough cleansing  with  soap  and  hot  water  and  alcohol  preceded  the 
applications.  Samples  of  urine  were  collected  and  tested  for  the  presence 
of  the  drugs  during  72  hours  at  intervals. 

Methyl  salicylate  is  absorbed  most  rapidly  and  in  greatest  quantity 
regardless  of  the  vehicle;  iodine  and  quinine  are  absorbed  best  when 
applied  in  alcoholic  vehicles;  aqueous  solutions  of  iodine,  fatty  and  oily 
preparations  of  potassium  iodide  and  quinine  are  not  absorbed  from 
the  skin  in  detectable  quantities.  The  results  indicate  that  the  pro- 
perties and  powers  of  the  drug  itself,  rather  than  of  vehicles,  are  the 
major  determining  factors  in  absorption  from  the  skin.  A drug  which 
is  absorbable  from  the  skin  will  be  absorbed  with  relatively  little  in- 
fluence, in  most  cases,  on  the  part  of  most  vehicles.  Volatile,  fatsoluble 
drugs  are  more  readily  absorbed  than  the  more  water-soluble  agents. 
Alcoholic  vehicles  are  superior  to  fatty  and  oily  vehicles  for  absorption 
from  the  skin.  It  was  again  observed  that  the  youngest  subjects, 
females,  those  with  soft,  finer  skin  textures,  especially  blondes,  and 
fat  individuals  showed  more  prompt  and  intense  positive  reactions. 

Bliss,  A.  R„  Jr.,  J.  Tenu.  Acad.  Sei.,  9,  21  (1934).  Ibid.,  10,  181  (1935).  Drug  and  Cos.  Ind.,  35,  3 (1934). 
J.  A.  Ph.  A.,  25,  8 (1936).  Rusby,  H.  H.,  Bliss,  A.  R.,  Jr.,  Ballard,  C.  W.,  “Properties  and  Uses  of  Drugs”, 
J.  B.  Lippincott  and  Co.,  Pliila.,  Pa.,  pages  8,  18,  170,  7 and  41  (1927).  Sollmann,  T.,  “Manual  of  Pharmaco- 
l°gy”,  W . B.  Saunders  & Co.,  Phila.,  Pa.  130  (1928).  Roberts,  L.  H.,  Brit.  J.  Derm.  Syph.,  40,  325  (1928). 
Benzinger,  Th.,  and  Wyrsch,  R.,  Klin.  Wochenschr.,  12,  1734  (1933).  Paffrath,  H.,  Arch,  exptl.  Path.  Phar- 
makol.,  174,  143  (1933).  McCord,  C.  P.,  Am.  J.  Pub.  Health,  24,  677  (1934).  Ramsden,  W.  and  Lipkin,  I.  J., 
Ann.  Trop.  Med.  Parasitol,  11,  433  (1918).  Brown,  E.  W.  and  Scott,  W.  O.,  J.  Pharmacol.,  50,  32  (1934);  ibid  373. 
Starkenstein,  E.,  Arch,  exper.  Path.  Pharmakol.,  182,  654  (1936).  Bürgi,  E.,  Wien.  klin.  Wochenschr.,  49,  1545 
(1936).  Schieblich,  M.,  Fette  u.  Seifen,  44,  64  (1937).  Helmer,  A.  C.  and  Jansen,  C.  H.,  Studies  Inst.  Divi  Thomae, 
1,  83  (1937);  Ibid.  99,  Ibid.  1,  Ibid.  10.  Schwander,  P.,  Arch.  Gewerbepath.  Gewerbehyg.,  7,  109  (1936).  Macht, 
D.  I.,  J.  A.  M.  A.,  110,  409  (1938). 
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Zum  Ihema:  Elektrische  Zellparameter  und  Reizgesetze.  — 

cf.  Kongressbericht  I,  p.  25,  27. 

Cole,  K.  S.  and  Curtis,  H.  J.  (New  York).  Electric  impedance  ofnitella 

during  excitation. 

The  membrane  impedance  characteristics  of  the  long  single  cells 
of  the  fresh  water  plant  Nitella  are  practically  identical  with  those  of 
single  nerve  fibers1)  and  the  propagated  waves  of  excitation  are  similar 
except  for  velocity.  The  changes  in  the  alternating  current  impedance 
which  occur  during  activity  of  Nitella  have  been  measured  with  the 
current  flow  normal  to  the  cell  axis,  at  eight  frequencies  from  0.10  to 
20  kilocycles  per  second,  and  with  simultaneous  records  of  the  action 
potential  under  the  impedance  electrodes.  At  each  frequency  the 
resting  cell  was  balanced  in  a Wheatstone  bridge  with  a cathode  ray 
oscillograph,  and  after  electrical  stimulation  at  one  end  of  the  cell, 
the  changes  in  the  complex  impedance  were  determined  from  the  bridge 
unbalance  recorded  by  motion  pictures  of  the  oscillograph  figure.  An 
extension  of  the  previous  technique  of  interpretation  of  the  transverse 
impedance  shows  that  the  normal  membrane  capacity  of  0.9  micro- 
farad/cm2 decreases  about  15  per  cent  without  change  of  phase  angle, 
while  the  membrane  resistance  decreases  from  105  ohm  cm2  to  about 
500  ohm  cm2  during  the  excitation  wave.  This  membrane  change 
occurs  during  the  passage  of  the  latter  part  of  the  rising  phase  of  the 
action  potential,  and  it  is  shown  that  the  membrane  electromotive 
force  remains  unchanged  until  nearly  the  same  time.  The  part  of  the 
action  potential  preceding  these  membrane  changes  is  probably  a 
passive  electrotonic  spread. 

a)  Curtis.  H.  J.,  and  Cole,  K.  S.,  J.  Gen.  Physiol.  21,  189  (1937);  Curtis,  H.  J.  and  Cole,  K.  S.  J. 
Gen.  Physiol.,  in  press. 


Zum  Ihema:  Wirkstoffe  der  Steroidgruppe.  — cf.  Kongress- 
bericht I,  p.  29,  31. 

Yenning,  Eleanor,  H.  and  Browne,  J.  S.  L.  (Montreal).  A study  of 
the  metabolism  of  progesterone. 

Within  the  last  two  years  the  authors  have  reported  the  urinary 
excretion  of  sodium  pregnanediol  glucuronidate  during  the  luteal  phase 
of  the  menstrual  cycle  and  throughout  pregnancy  and  the  relationship 
of  this  compound  to  the  corpus  luteum  hormone  has  been  discussed. 
In  the  present  paper  the  metabolism  of  injected  crystalline  progesterone 
has  been  studied  under  various  conditions  by  following  the  excretion 
of  pregnanediol  in  the  form  of  sodium  pregnanediol  glucuronidate.  Pro- 
gesterone has  been  injected  into  cases  of  hysterectomy  and  ovariectomy. 
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during  the  normal  menstrual  cycle  and  in  pregnancy;  also  in  cases 
showing  endometrial  hypoplasia  and  hyperplasia.  The  effect  of  oestrin 
and  of  pregnancy  extracts  upon  the  excretion  of  this  compound  has 
been  investigated.  Whenever  possible  endometrial  biopsies  have  been 
taken  and  the  corresponding  changes  in  the  endometrium  observed. 

In  ovariectomy  about  12%  of  the  injected  progesterone  could  he 
recovered  as  pregnanediol  but  in  two  cases  of  hysterectomy  no  preg- 
nanediol  was  detected  following  the  injection  of  24  mg.  progesterone. 

In  the  normal  menstrual  cycle  when  progesterone  was  injected 
during  the  luteal  phase,  20 — 30  per  cent  was  recovered  as  pregnanediol, 
when  pregnancy  urine  extracts  were  injected  the  recovery  was  increased 
to  40 — 70  per  cent.  Oestrin  when  given  simultaneously  with  the  pro- 
gesterone caused  a decrease  in  the  output  of  pregnanediol  in  the  normal 
menstrual  cycle. 

Progesterone  was  injected  into  a case  of  normal  pregnancy  at  a 
time  when  the  prolan  excretion  was  5000  and  18000  R.  U.  per  24  hours 
respectively.  The  recovery  of  pregnanediol  was  38  and  43  per  cent. 

In  several  cases  of  hypoplasia  with  atrophic  endometria  no  preg- 
nanediol was  excreted  following  the  injections  of  progesterone,  but  if 
a pretreatment  with  oestrin  were  given,  pregnanediol  was  excreted  in 
small  amounts.  In  cases  of  hyperplasia  12 — 18%  of  the  injected  pro- 
gesterone was  recovered  as  pregnanediol.  In  both  types  of  cases,  preg- 
nancy extracts  caused  an  increase  in  the  output  of  pregnanediol. 

In  one  case  of  metropathia  haemorrhagica  70  mg.  of  progesterone 
were  injected  over  a period  of  seven  days  beginning  on  the  26th  day 
following  the  last  bleeding.  No  pregnanediol  was  detected  in  the  urine, 
the  endometrial  biopsy  showed  doubtful  progestational  transformation. 
In  another  case  where  the  endometrial  biopsy  show  definite  progesta- 
tional transformation  no  pregnanediol  was  found  in  the  urine. 

The  study  of  these  findings  suggest  that  the  excretion  of  pregnane- 
diol is  dependent  not  only  upon  the  presence  and  amount  of  progesterone 
injected  but  also  upon  other  factors  as  yet  not  clearly  defined,  possibly 
1.  state  of  the  endometrium;  2.  amount  of  oestrin  present;  3.  efficiency 
of  glucuronide  conjugatory  mechanism;  4.  renal  excretion  and  5.  ex- 
cretion of  pregnanediol  in  a form  other  than  the  glucuronide. 

Browne,  J.  S.  L.  and  Yenning,  Eleanor  H.  (Montreal).  Significance  of 

pregnanediol  as  an  excretion  product  of  corpus  luteum  hormone. 

Pregnanediol  was  first  isolated  by  Marrian  in  1929,  the  substance 
was  identified  and  named  by  Butenandt  in  1930.  In  1936  O'Dell  and 
Marrian  found  evidence  of  the  existence  of  an  acid-hydrolysable  form 
of  the  compound  in  urine  and  Venning  and  Browne  isolated  a substance 
which  they  identified  as  sodium  pregnanediol  glucuronidate  from  human 
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pregnancy  urine.  It  was  suggested  that  pregnanediol  was  the  excretion 
product  of  progesterone  and  appeared  in  the  urine  as  the  glucuronidate. 
In  1937  Venning  published  a quantitative  gravimetric  method  for  the 
measurement  of  the  glucuronidate  in  urine  and  Venning  and  Browne 
reported  the  results  of  investigation  of  its  excretion  during  the  normal 
human  menstrual  cycle.  It  was  found  that  the  compound  was  excreted 
only  during  the  luteal  phase,  appearing  in  the  urine  within  24  to  48 
hours  after  ovulation  (approximated  by  the  occurrence  of  intermenstrual 
pain  or  bleeding)  was  excreted  continuously  for  10 — 12  days  and  dis- 
appeared 1 to  3 days  before  the  onset  of  the  next  menstrual  period. 
The  total  normal  amount  excreted  during  the  luteal  phase  was  40  to 
60  mg.  (expressed  as  pregnanediol).  Browne , Henry  and  Venning  in 
1937  and  1938  followed  the  excretion  of  pregnanediol  throughout  normal 
pregnancy.  Up  to  the  60th  day  after  the  beginning  of  the  last  menstrual 
period  the  values  found  were  from  4 to  10  mg.  in  24  hours  that  is  ap- 
proximately the  same  as  those  found  during  the  luteal  phase  of  the 
menstrual  cycle.  It  thus  appears  that  the  corpus  luteum  does  not 
secrete  any  more  progesterone  at  the  onset  of  pregnancy,  it  merely 
continues  to  secrete  the  same  amount  for  a longer  time.  The  rate  of 
excretion  began  to  rise  from  this  level  in  the  cases  studied  between 
the  80th  and  120th  day,  by  the  150th  day  it  had  reached  a level  of 
about  40  mg.  per  24  hours.  The  rate  continued  to  rise  and  a maximum 
of  70  to  100  mg.  per  day  was  reached  in  the  8th  month.  No  significant 
change  was  observed  at  the  onset  of  labour;  but  the  compound  disap- 
peared from  the  urine  within  24  hours  of  delivery.  The  increase  be- 
ginning at  the  80th  to  100th  day  is  attributed  to  the  formation  of  pro- 
gesterone by  the  placenta  at  this  time.  In  one  case  in  which  the  ovary 
containing  the  corpus  luteum  was  removed  at  the  fourth  month  the 
subsequent  course  of  the  excretion  was  within  normal  limits.  Weil 
in  1938  reported  two  further  cases  of  this  type  with  similar  results. 
Browne  and  Venning  in  1938  reported  that  the  injection  of  pregnancy 
urine  gonadotropic  extract  during  the  luteal  phase  of  the  menstrual 
cycle  increased  the  amount  of  pregnanediol  excreted  and  if  continued 
injections  were  given  the  luteal  phase  was  prolonged  and  the  menstrual 
period  was  delayed.  This  lengthening  of  the  luteal  phase  could  not  be 
maintained  indefinitely  with  the  dose  used  (100  M.  U.  Physex  daily) 
and  menstruation  occurred  in  spite  of  continued  treatment. 

With  regard  to  abnormal  conditions:  in  many  cases  of  functional 
sterility  it  has  been  found  that  pregnanediol  is  excreted  in  smaller 
quantities  and  over  a shorter  period  of  time  than  in  the  normal  men- 
strual cycle;  this  is  also  so  in  some  cases  showing  irregular  menstrual 
cycles.  Pregnanediol  excretion  has  also  been  found  to  he  low  in  the 
toxaemias  of  late  pregnancy  by  Weil  and  by  Browne,  Henry  and  Venn- 
ing. The  latter  authors  are  inclined  to  regard  this  as  a retention  due 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


295 


to  failure  of  the  glucuronic  acid  conjugating  mechanism  or  of  excretion 
by  the  kidney  rather  than  a decreased  production.  They  are  of  the  opinion 
that  sterols  can  only  be  excreted  in  the  urine  in  conjugation  with  glu- 
curonic acid  or  in  some  other  combination  which  renders  them  water 
soluble.  The  recovery  of  injected  progesterone  as  pregnanediol  glu- 
curonidate  and  the  factors  which  influence  the  amount  recovered  are 
discussed  in  another  communication  by  the  authors. 

With  the  limitations  imposed  by  these  factors  in  mind;  the  measure- 
ment of  pregnanediol  glucuronidate  in  urine  offers  a means  of  deter- 
mining the  duration  and  functional  activity  of  the  corpus  luteum  in 
the  menstrual  cycle  and  the  amount  of  corpus  luteum  hormone  secreted 
and  utilized  during  pregnancy. 

Butz,  L.  W.  and  Hall,  S.  R.  (Beltsville,  Md.,  U.S.A.).  Urinary  andro- 
gens of  cattle. 

The  urinary  androgens  of  cattle  are  of  particular  interest  because 
a number  of  steroids,  two  of  them  androgens,  have  been  isolated  from 
the  adrenals  and  testicles  of  this  species.  Some  workers1)  have  failed 
to  demonstrate  androgens  in  bulls’  urine  but  these  have  recently  been 
shown  to  be  present  by  Koch2)  and  by  Butz  and  Hall3).  Normal  human 
urine  has  yielded  two  androgens  of  known  structure4)  and  pathological 
human  urine  a third5).  All  five  of  these  natural  androgens  are  nineteen- 
carbon  steroids  and  one  object  of  the  present  work  was  to  determine 
whether  the  bull  excretes  the  same  substances  as  the  human  male. 
If  this  could  be  established  we  should  have  evidence  for  the  occurrence 
of  some  of  the  following  processes: 

Testosterone  >■  Dehydroisoandrosterone  + Androsterone 


À 

Adrenosterone 

The  possibility  of  finding  non-androgenic  steroids  in  the  urine  has  also 
been  kept  in  mind. 

After  demonstration  of  the  presence  of  androgens  in  pooled  samples 
of  urine  from  several  bulls  by  three  assay  procedures  (capon  comb  by 
intramuscular  injection,  capon  comb  by  direct  smearing,  accessory 
genital  organs  of  the  castrated  male  rat),  the  urines  from  fifteen  Holstein 
and  Jersey  bulls  were  systematically  assayed  by  the  smear  method. 
The  animals  varied  in  age  from  two  to  fourteen  years.  Extraction 
was  (1)  by  benzene  from  urine  previously  boiled  with  hydrochloric 
acid  for  one  hour  and  (2)  by  n-butanol  followed  by  boiling  of  the  extract 
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with  hydrochloric  acid  (pH  2.0)  for  five  hours.  The  neutral  benzene  and 
n-butanol  extracts  were  then  further  fractionated  in  order  to  concen- 
trate the  activity  and  the  fractions  were  assayed.  The  results  obtained 
with  the  whole  neutral  extracts  will  be  discussed  first. 

Four  of  the  animals  excreted  0.25 — 1.0  I.  U.  per  day,  one  excreted 
less  than  0.25  I.  U.,  six  did  not  excrete  demonstrable  amounts,  and 
the  assays  of  the  remaining  four  are  still  incomplete.  No  explanation 
has  been  found  for  the  difference  between  bulls.  Excretion  is  not 
restricted  to  any  particular  season.  The  maximum  daily  excretion 
observed  is  only  of  the  order  of  1/50  of  the  human  output.  The  bulls 
excrete,  however,  more  than  ten  times  as  much  neutral  benzene-soluble 
material  per  day.  The  concentration  of  androgen  in  the  neutral  benzene 
fraction  is,  therefore,  only  about  1/500  that  in  similar  fractions  from 
male  human  urine. 

The  neutral  benzene  extracts  were  further  fractionated  using  several 
carbonyl  reagents.  In  one  experiment  fifty  grams  were  treated  with 
Girard’s  reagent.  About  six  grams  of  carbonyl  compounds  were  obtained. 
Separation  of  this  by  succesive  solutions  in  heptane,  heptane-ether 
mixtures,  ether  and  ethanol  gave  three  androgenic  and  three  inactive 
fractions.  One  mg.  of  the  most  active  carbonyl  fraction  was  equivalent 
to  0.25 — 0.5  y of  androsterone  (about  1 I.  U.).  The  total  androgens 
found  in  the  three  active  carbonyl  fractions  accounted  for  all  the 
androgenic  activity  of  the  whole  neutral  extract.  Also  the  non-carbonyl 
residue  from  the  Girard  reaction  was  inactive.  Most  of  the  androgen 
is  therefore  condensed  with  Girard  pyridine  reagent  and  the  active 
compounds  are  probably  ketones. 

Hydrolysis  of  the  neutral  extract  with  alcoholic  alkali,  a procedure 
used  by  others,  was  avoided  with  the  object  of  protecting  any  susceptible 
androgens  such  as  a,  /Lunsaturated  ketones6).  It  has  turned  out  that 
this  precaution  with  the  bull  urines  was  well  taken  for  an  experiment 
with  one  of  the  active  ketone  fractions  has  shown  that  the  androgen  is 
inactivated  by  refluxing  with  2 N-KOH  in  methanol.  Confirmation 
of  the  enone  character  is  being  sought  by  fractionation  by  the  procedure 
of  Anchel  and  Schoenheimer 7)  for  the  separation  of  cholestanone  and 
cholestenone. 

Little  more  is  known  of  the  character  of  the  bull  urinary  androgens. 
It  may  be  mentioned  that  the  active  ketones  after  saponification  failed 
to  give  insoluble  digitonide.  The  unsaponifiable  material  from  the  whole 
neutral  extract  yielded  a digitonide  under  the  same  conditions.  This 
indicates  the  absence  of  dehydroisoandrosterone.  So  far  only  1000  liters 
of  urine  have  been  worked  up  for  isolation  purposes.  It  seems  doubtful 
whether  this  quantity  will  vield  enough  androgen  for  complete  chemical 
characterization. 
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The  urines  of  about  one  third  of  the  bulls  examined  then  contained 
androgenic  substances.  The  concentration  is  much  lower  than  in  human 
urine  and  is  about  that  observed  by  Koch2).  The  bull  androgens  are 
probably  qualitatively  different  from  those  isolated  from  human  urines 
and  the  isolation  procedures  employed  for  the  latter  will  have  to  be 
modified  for  the  present  purpose.  The  extraction  procedure  preli- 
minary to  assay  should  also  he  modified  in  the  direction  of  milder 
conditions  of  hydrolysis  (avoiding  use  of  HC1)  and  exclusion  of  air. 
It  is  possible  that  such  a revised  procedure  will  demonstrate  a higher 
androgen  excretion  by  the  bull. 

*)  C.  W.  Hooker.  Endocrinology  21,  655  (1937).  2)  F.  C.  Koch.  Physiol.  Rev.  17,  153  (1937).  3)  L.  W.  Butz, 
S.  R.  Hall.  Proc.  Am.  Soc.  BioL  Chem.  xvi  (1937).  4)  A.  Butenandt  et  al.  Ztschr.  Physiol.  Chem.  229,  167,  185 
(1934);  237,  57  (1935).  5)  H.  Burrows  et  al.  Bioch.  J.  31,  950  (1937).  6)  T.  F.  Gallagher,  F.  C.  Koch.  Proc.  Am. 
Soc.  Biol.  Chem.  8,  xlvii  (1933).  7)  M.  Anchel,  R.  Schoenheimer.  J.  Biol.  Chem.  114,  539 — 46  (1936). 


Westerfeld,  W.  W.,  MacCorquodale,  D.  W.,  Thayer,  S.  A.,  and 
Doisy,  E.  A.  (Saint  Louis,  Missouri).  The  study  of  the  ketonic 
estrogens  of  human  placenta  and  sow  ovaries. 

The  separation  of  the  estrogens  of  sow  ovaries  and  human  placenta 
into  ketonic  and  non-ketonic  phenols  was  accomplished  by  the  use  of 
Girard’s  reagent  (chloride  of  trimethylaminoacetohydrazide).  The  pre- 
sence of  a small  amount  of  a ketonic  estrogen  was  demonstrated  in 
sows’  ovaries;  much  larger  amounts  of  a ketone  with  estrogenic  pro- 
perties were  found  in  human  placenta.  In  both  instances  the  ketonic 
nature  was  confirmed  by  the  loss  of  activity  on  treatment  with  semi- 
carbazide. 

In  each  case  the  ketonic  estrogen  was  identified  as  theelin  (estrone) 
on  the  basis  of  the  following  tests;  1).  both  theelin  and  the  ketonic  estro- 
gen partitioned  in  a 1:3  ratio  between  70%  alcohol  and  benzene; 
2),  the  weight  of  one  rat  unit  of  estrogenic  activity  was  equal  to  the 
weight  of  13 — 15  mouse  units,  which  is  the  relationship  given  by  theelin 
with  our  methods  of  assay;  3),  reduction  of  each  substance  with  the 
aid  of  a platinum  catalyst  or  by  sodium  in  alcohol,  was  attended  by  a 
characteristic  increase  in  physiological  potency;  4),  the  reduced  estrogen 
partitioned  between  70%  alcohol  and  benzene  in  the  1 : 1 ratio  of  di- 
hydrotheelin;  5),  the  relationship  between  the  rat  unit  and  mouse 
unit  for  the  estrogen  after  reduction  of  the  ketonic  group  was  identical 
with  that  of  dihydrotheelin. 

Since  the  probability  is  exceedingly  remote  that  any  other  com- 
pound could  behave  as  theelin  in  each  of  the  five  respects  described, 
the  results  obtained  demonstrate  that  the  principal  and  perhaps  the 
entire  activity  of  the  ketonic  fraction  of  the  estrogens  of  sow  ovaries 
and  of  human  placenta  is  due  to  theelin. 
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Zum  Thema  : Respiratory  problems  in  fetal  life.  — cf.  Kon- 

gressbericht  I,  p.  33,  36. 

Huggett,  A.  St  . G.  (London).  Transference  of  gases  across  the 

placenta. 

The  placenta  differs  from  the  lung  in  three  important  respects  : — 

1.  It  consists  of  a varying  number  of  layers  up  to  six  which 

(a)  Vary  from  species  to  species. 

(b)  Degenerate  in  varying  degree  towards  the  end  of  pregnancy. 

2.  It  exercises  important  metabolic  functions  of  storage  and  possibly 

secretion. 

3.  Exchange  of  gases  takes  place  from  blood  stream  to  blood  stream. 

The  arrangement  of  the  blood  vessels. 

In  the  rabbit  ( Mossman , 1926)  the  foetal  vessels  run  parallel  to 
the  maternal  but  in  opposite  directions.  This  enables  full  equilibration 
to  occur.  There  is  the  possibility  of  the  directions  being  the  same 
which  would  be  less  efficient.  This  may  occur  in  other  species.  In 
Man  the  foetal  vessels  form  loops  in  the  maternal  blood  sinuses;  this 
scheme  is  dependent  for  its  efficiency  on  the  relative  blood  velocities. 

Mechanism  of  transference  of  the  gases. 

The-  old  problem  of  secretion  versus  diffusion  arises  once  more. 
It  can  be  stated  at  the  outset  that  no  definite  evidence  exists  for  secre- 
tion beyond  the  fact  that  as  the  placenta  exercises  important  metabolic 
functions  it  will  absorb  oxygen  and  manufacture  carbon  dioxide.  This 
production  of  carbon  dioxide  can,  however,  hardly  be  defined  as  secre- 
tion. Further,  there  is  no  evidence  of  a corresponding  production 
within  the  placenta  of  new  oxygen  which  is  thrust  into  the  foetal  cir- 
culation, that  is  actively  secreted. 

Evidence  for  Diffusion  of  Gases  across  the  Placenta. 

This  comes  under  four  headings  : — 

(a)  Absolute  measurement  of  the  partial  pressures. 

(b)  Direct  comparison  of  the  foetal  and  maternal  gaseous  partial 
pressures  by  differential  tonometry  ( Huggett . 1927). 

(c)  Reversal  of  gas  currents  across  the  placenta. 

(d)  Measurement  of  the  diffusion  constants  of  the  placenta. 

The  Foetal  and  Maternal  Gaseous  Partial  Pressures. 

Huggett  (1927),  Roos,  and  Romijn  (1938)  have  published  figures 
for  the  goat  and  the  cow  respectively  which  are  given  in  Table  I.  Hasel - 
hörst  and  Stromberger  (1931)  published  similar  figures  for  Man.  M hile 
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not  quite  comparable  their  results  showed  that  the  foetal  arterial  oxygen 
tension  was  less  than  the  uterine  vein  oxygen  tension,  a result  compa- 
tible with  diffusion,  and  similarly  for  carbon  dioxide.  All  the  results 
show  that  pressure  gradients  exist  which  will  enable  the  diffusion  to 
occur. 

Differential  Tonometry. 

Direct  comparison  — without  absolute  measurement  — of  the 
partial  pressures  ( Huggett , 1927),  in  maternal  arterial  bloods  and  foetal 
venous  bloods  taken  simultaneously  confirmed  the  result  of  direct 
measurements  without  simultaneous  comparison. 


Reversal  of  gases  across  the  placenta  membrane. 

This  was  first  described  by  Cohnstein  and  Zuntz  (1884)  and  was 
repeated  by  Huggett  (1927).  It  was  demonstrated  that  the  gradient 
for  carbon  dioxide  could  be  reversed  but  not  that  for  oxygen  (Table  II). 
This  latter  fact  is  not  surprising  on  à priori  grounds,  in  fact  it  is  only 
surprising  that  the  earlier  workers  found  it.  Their  results  were,  however, 
only  based  on  the  relative  colours  of  two  blood  streams  both  very  much 
cyanosed.  This  reversal  militates  against  a secretory  mechanism. 


The  diffusion  constant  of  the  placenta. 

It  has  been  possible  to  measure  the  area  of  the  placenta  membrane 
in  the  goat  by  a method  described  in  1931  ( Huggett ) based  on  Dodds 
(1922).  Applying  these  results  to  figures  for  the  oxygen  consumption 
of  the  foetus  published  by  Barcroft , Flexner  and  McClurkin  (1934)  the 
diffusion  constants  have  been  calculated.  They  yield  figures  consider- 
ably less  than  that  for  the  adult  lung  of  the  human,  suggesting  that 
diffusion  could  easily  account  for  the  transference  of  oxygen.  This 
presumably  would  be  more  than  enough  to  allow  carbon  dioxide  to  go 
across  when  one  considers  its  physical  properties  in  wet  membranes 
and  the  respiratory  quotient. 

Put  briefly  we  may  conclude  that  the  conditions  existant  are 
adequate  to  permit  diffusion  without  secretion  to  carry  out  all  that  is 
required. 

Tables  see  p.  300. 

Barcroft,  J.,  Flexner,  L.  B.,  and  McClurkin,  T.,  J.  Physiol.  83,  192,  1934.  Cohnstein,  J.,  and  Zuntz,  1ST. 
Pflügers  Arch.  34,  173,  1884.  Dodds,  G.  S.,  Anat.  Record.  24,  287,  1922.  Haselhorst,  G.,  and  Stromberger,  K., 
Z.  Geburtsh.  Gynäk.  100,  48,  1931.  Huggett,  A.  St.  G.,  J.  Physiol.  62,  373,  1927.  Huggett,  A.  St.  G.,  J.  Physiol. 
72,  20  P,  1931.  Roos,  J.,  and  Romijn,  C.,  J.  Physiol.  92,  249,  1938. 
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Table  I 

Gaseous  Tensions  in  Maternal  and  Foetal  Bloods. 


Oxygen  Pressures  in  mm.  of  Hg 

C02  Pressures  in  mm.  of  Hg 

Huggett 

1927 

Roos  and 
Romijn  1938 

Huggett 

1927 

Roos  and 
Romijn  1938 

Goat 

Cow 

Goat 

Cow 

(a)  Umbilical  Vein 

41 

11.5 

44 

48 

(b)  Maternal  Arterial 

60 

70 

43 

41 

(c)  Umbilical  Artery 

15 

5.5 

61 

50 

(d)  Difference(b)  and  (c) 

45 

64.5 

18 

9 

Table  II 

Relative  Gas  Pressures  by  Differential  Tonometry 


Normal 

After  Acute  Asphyxia 

02 

CO, 

O. 

CO. 

Uterine  'Artery 

9.0 

3.1 

2.0 

11.8 

Umbilical  Artery 

6.1 

5.0 

0.0 

10.6 

Table  III 


Oxygen  Diffusion  Coefficients  across  the  Placental  Membrane 


Age 

Wt. 

Consumption 
02  per  Min. 
per  Gram. 

Consumption 
per  Foetus 
per  Min. 

Area 
Sq.  Cms. 
Placenta 

DifF.  Press 
in  Uterine 
and  Umb. 
Arts. 

Diif.  Coefficient 
per 

sq.  cm/min/mm. 

Days 

Gms. 

c.c. 

c.c. 

98 

450 

0.0025 

1.12 

10380 

40 

2.71  Xl0-6 

103 

650 

0.0025 

1.62 

27500 

40 

1.5  X IO“6 

112 

1100 

0.0025 

2.75 

39700 

40 

1.7  X 10~6 

Adult 

Lung 

— 

— 

360 

10s 

50 

8 X lO“6 
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Zum  Thema  : Le  contrôle  réflexe  de  la  respiration.  — cf. 

Kongressbericht  I,  p.  42,  45. 

Tosatti,  Egidio  (Bologna).  Sülle  vie  spinali  condizionanti  l’incro- 

ciamento  degli  impulsi  respiratori  diaframmatici. 

Le  presenti  indagini  sono  state  eseguite  allo  scopo  di  ricercare  se 
possibile  una  soddisfacente  spiegazione  del  fenomeno  di  Schiff- Porter 
il  quale  consiste  nella  ripresa  funzionale  di  un  emidiaframma  paraliz- 
zato  (per  una  emisezione  omolaterale  del  midollo  spinale  a C3)  quando 
si  sezioni  il  nervo  frenico  del  lato  opposto  alla  emisezione. 

Abbiamo  esperimentato  successivamente  su  N.  51  conigli  e27  cani, 
nell’intendimento  di  stabilire:  1)  le  condizioni  sperimentali  indispen- 
sabili  affinchè  il  fenomeno  delFincrociamento  si  verifichi.  2)  l'e  con- 
dizioni capaci  di  arrestare  il  fenomeno  stesso. 

L’incrociamento  si  ottiene  ugualmente  qualora,  invece  della  com- 
pléta emisezione  nel  primo  tempo  dell’esperimento,  si  praticbi  la  sezione 
del  solo  cordone  laterale  del  midollo.  Perché  si  verifichi  il  fenomeno 
deU’incrociamento  degli  impulsi  respiratori  dopo  emisezione  a C2 
(oppure  dopo  il  taglio  del  fascio  laterale  del  midollo  cervicale  alla  stessa 
altezza)  è necessario  tagliare  il  nervo  frenico  al  collo,  oppure  le  radici 
spinali  anteriori  4°,  5°,  6°,  7°  nel  coniglio,  5°,  6°  e 7°  nel  cane,  oppure 
i nervi  cervicali  4°,  5°,  6°,  7°  nel  coniglio,  5°,  6°  e 7°  nel  cane.  Il  blocco 
etereo  del  frenico  riesce  pure  a determinare  l’incrociamento,  reversibile. 
II  taglio  dei  nn.  simpatico-vago,  despressore  e del  seno  carotideo,  la 
sezione  delle  radici  spinali  posteriori,  la  sezione  del  cordone  anteriore, 
del  cordone  laterale,  del  cordone  posteriore  del  midollo  controlatérale 
alla  emisezione,  la  compléta  sezione  a C7,  la  asfissia  sperimentale,  l’ar- 
resto  meccanico  del  diaframma  funzionante,  il  pinzamento  delle  caro- 
tidi.  l iniezione  di  KCN,  non  sono  capaci  di  determinare  rincrociamento. 
Abbiamo  potuto  osservare  invece  che  durante  lo  stato  di  agonia,  il 
diaframma  paralizzato  puo  spontaneamente  manifestare,  talora,  alcuni, 
se  pur  rari,  movimenti  respiratori  crociati.  Dopo  sezione  del  solo  cor- 
done laterale  del  midollo  spinale  a C2  si  ha  paralisi  permanente  del 
diaframma  omolaterale  : la  sezione  del  cordone  laterale  (eseguita  dopo 
48  ore)  dall’altro  lato  non  détermina  incrociamento  (la  sezione  del  cor- 
done laterale  del  midollo  di  un  lato  eseguita  due  giorni  dopo  la  sezione 
del  cordone  laterale  del  lato  opposto  non  détermina  paralisi  omolaterale 
del  diaframma)  ; al  contrario,  se  48  ore  dopo  la  sezione  del  solo  cordone 
laterale  del  midollo  spinale  di  un  lato  (paralisi  omolaterale  del  dia- 
framma) si  pratica  la  compléta  emisezione  del  midollo  controlatérale, 
il  diaframma  prima  paralizzato  (omolaterale  alla  sezione  del  solo  cor- 
done laterale)  incomincia  a funzionare. 

Se  si  invertono  i tempi  deiresperimento  classico  e si  pratica  prima 
la  sezione  del  nervo  frenico  e poi  la  emisezione  del  midollo,  ai  fini  del- 
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Fincrociamento,  è necessario  che  questa  ultima  venga  praticata  breve 
tempo  dopo  il  taglio  del  frenico.  L’incrociamento  si  verifica  anche  se  la 
emisezione  è praticata  un  lungo  periodo  di  tempo  dopo  la  frenicotomia 
qualora  si  sia  provveduto  prima  di  eseguire  la  emisezione  a C3  a sezio- 
nare  completamente  il  midollo  a C7 . Dopo  frenicotomia  si  ha  l’incrocia- 
mento  anche  praticando  la  sola  sezione  del  cordone  laterale  del  midollo 
del  lato  opposto:  si  ottengono  invece  risultati  costantemente  negativi 
tagliando  il  cordone  posteriore  o quello  anteriore.  Solo  tagliando  tutti 
i nervi  cervicali  che  contribuiscono  alia  formazione  del  frenico.  prima 
di  eseguire  la  emisezione  del  midollo  a C2  si  puô  ottenere  Fincrociamento. 
La  sezione  dei  nervi  vago-simpatico,  depressore  e del  seno  carotideo. 
la  sezione  delle  radici  posteriori  spinali,  la  sezione  a C3  del  cordone  poste- 
riore del  midollo  spinale,  la  compléta  sezione  a C7,  praticate  dopo  la 
emisezione  a C2  e prima  della  sezione  del  nervo  frenico  non  osta- 
colano  lo  stabilirsi  delFincrociamento  degli  impulsi  respiratori  dia- 
frammatici. 

L’incrociamento  scompare  praticando  la  sezione  longitudinale  del 
midollo  da  C5  a C7  nel  cane,  da  C4  a C7  nel  coniglio.  La  sezione  della 
sola  commissura  posterior  da  C4  a C7  non  détermina  la  scomparsa  del- 
Fincrociamento. La  sezione  longitudinale  da  C4  a C4  non  fa  scompa- 
rire  Fincrociamento  e neppure  la  compléta  sezione  del  midollo  a C7 . 
L’incrociamento  scompare  eseguendo  una  emisezione  del  midollo  contro- 
latérale a quella  praticata  nel  primo  tempo  delFesperimento  eseguito 
secondo  la  tecnica  classical  non  scompare  sezionando  il  solo  cordone 
laterale  e neppure  sezionando  il  cordone  posteriore;  scompare  invece 
costantemente  sezionando  il  cordone  anteriore  controlatérale  alla  pri- 
mitiva  emisezione:  piii  particolarmente  sezionando  quella  zona  del 
midollo  cervicale  ove  decorre,  tra  gli  altri,  nelFuomo  il  fascio  di  Türk. 
nel  cane  il  fascio  di  Löwenthal , nel  gatto,  nel  coniglio  e nel  cane  ( Papez , 
Allen , Gesell , Bricker,  Magee)  il  cosi  ehiamato  fascio  reticolo-spinale 
mediale.  Interessante  è la  seguente  osservazione  : se  un’ora  dopo  una 
emisezione  del  midollo  a C3  si  seziona  il  cordone  laterale  del  midollo 
controlatérale  il  diaframma  paralizza  completamente  è Fanimale  muore. 
Se  invece  dopo  Femisezione  a C3  e il  taglio  del  frenico  controlatérale 
(incrociamento)  si  seziona  il  cordone  laterale  del  midollo  spinale  del 
lato  opposto,  un  emidiaframma  (quello  omolaterale  alla  prima  sezione 
del  midollo)  continua  a funzionare  regolarmente  e 1 animale  non  muore. 
Anche  in  questo  caso  Fincrociamento  scompare  sezionando  il  cordone 
anteriore  del  midollo  controlatérale  alla  primitiva  emisezione. 

L’incrociamento  scompare  ancora  sezionando  il  frenico  omolaterale 
alla  primitiva  emisezione  oppure  le  radici  spinali  anteriori:  non  scom- 
pare sezionando  le  corrispondenti  radici  posteriori  e neppure  sezionando 
i.  nn.  vago-simpatico,  depressore  e di  Hering.  (I  tagli  del  midollo  sono 
sempre  stati  controllati  istologicamente.) 
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Oltre  a questi  esperimenti  nella  massima  parte  dei  quali  i vari 
tempi  venivano  eseguiti  durante  la  stessa  operatoria,  altri  ne  sono  stati 
eseguiti  nei  quali  i diversi  tempi  sono  stati  tra  loro  variamente  distan- 
ziati  ed  altri  ancora  allô  scopo  di  studiare  i processi  degenerativi  di  al- 
cuni  fasci  del  midollo. 

Appare  dal  complesso  dei  risultati  ottenuti  che,  diversamente  a 
quanto  si  era  finora  ritenuto  (Schiff,  Porter , ecc.),  il  fenomeno  del- 
rincrociamento  è dovuto  al  fatto  che  nel  cordone  anteriore  del  midollo 
cervicale  esistono  fibre  nervöse  provenienti  dal  bulbo  le  quali  diven- 
tano  pervie,  in  determinate  condizioni  sperimentali,  agli  impulsi  respi- 
ratori  diretti  al  diaframma.  Tali  fibre  le  quali  degenerano  in  via  discen- 
dente  in  seguito  ad  opportune  sezioni,  decorrono  nel  cordone  anteriore 
del  midollo  di  un  lato  per  raggiungere  poi,  in  parte,  dopo  avere  incro- 
ciato  attraverso  la  commissura  anterior  lungo  tutto  il  midollo  cervi- 
cale, anche  le  corna  anteriori  del  midollo  del  lato  opposto. 

Nel  lavoro  “in  extenso,,  verrà  discusso  il  particolare  meccanismo 
per  mezzo  del  quale  si  détermina  il  fenomeno  delTincrociamento  del 
respiro  diaframmatico. 

Monnier,  Marcel  (Genève).  Les  centres  bulbaires  de  la  régulation 

posturale  des  mouvements  respiratoires. 

Les  phénomènes  respiratoires  sont  sous  le  contrôle  des  centres 
régulateurs  bulbaires  auxquels  le  nerf  vague  envoie  ses  influx.  W.  R. 
Hess  a démontré  que  ce  nerf,  sensible  aux  variations  de  volume  des 
poumons,  conditionne  avant  tout  le  tonus  du  diaphragme  et  assume  la 
régulation  tonique-réflexe  des  mouvements  respiratoires.  Nous  avons 
entrepris  l’étude  anatomo-physiologique  de  ces  centres  bulbaires  qui, 
avec  le  concours  du  nerf  vague,  règlent  synergiquement  la  posture  et 
les  mouvements  des  muscles  respiratoires. 

D’un  point  de  vue  purement  fonctionnel,  nous  avons  distingué 
des  phénomènes  respiratoires  cinétiques  (mouvements  inspiratoires  et 
expiratoires  alternatifs,  rhytmiques,  caractérisés  par  leur  amplitude  et 
leur  fréquence)  et  des  phénomènes  respiratoires  posturaux  (caractérisés 
par  l’état  tonique  inspiratoire,  expiratoire  ou  intermédiaire  du  dia- 
phragme et  des  muscles  intercostaux). 

Nous  avons  excité  systématiquement  à l’aide  de  l’instrument 
stéréotaxique  de  Horsley-Clarke,  les  diverses  régions  du  bulbe  rachidien 
chez  20  chats  et  9 singes.  Nous  avons  utilisé  la  même  méthode  et  le 
même  courant  (faradique)  que  S.  W.  Ranson , mais  avons  pratiqué  en 
outre  la  recherche  des  seuils  préconisée  par  W.  R.  Hess. 

Résultats:  Plusieurs  types  de  réactions  respiratoires  (à  la  fois  ciné- 
tiques et  posturales)  ont  pu  être  individualisés;  certains  d’entre  eux 
se  sont  avérés  caractéristiques  de  certains  territoires  du  bulbe.  Voici 
les  principales  corrélations  anatomo-physiologiques  : 
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1.  La  diminution  d’amplitude  avec  accélération  simultanée  des 
mouvements  respiratoires  et  hypertonie  posturale  des  muscles  inspira- 
toires est  une  phase  préliminaire  de  l’apnée  inspiratoire  totale  (par 
tétanus  diaphragmatique).  Ce  type  de  réaction  est  caractéristique  de 
la  substance  réticulée  ventrale  du  bulbe  et  de  la  région  du  faisceau 
solitaire. 

2.  La  diminution  de  fréquence  des  mouvements  respiratoires  avec 
posture  expiratoire  est  une  phase  préliminaire  de  l’apnée  expiratoire. 
Ce  type  de  réaction  est  caractéristique  de  la  région  dorsomédiane  du 
bulbe  au  niveau  du  calamus  scriptorius  et  du  noyau  dorsal  sensitif  du 
nerf  vague. 

3.  Augmentation  d’amphtude  et  de  fréquence  des  mouvements 
respiratoires  (polypnée).  Cette  réaction,  associée  parfois  à des  modifi- 
cations posturales  (principalement  inspiratoires)  est  caractéristique  de 
l’aire  latérale  du  bulbe,  riche  en  structures  sensitives. 

Afin  de  mieux  connaître  la  signification  fonctionnelle  des  réactions 
respiratoires  consécutives  à l’excitation  des  centres  bulbaires,  nous 
avons  excité  dans  les  mêmes  conditions  expérimentales  le  bout  central 
du  nerf  vague.  La  comparaison  de  ces  effets  a montré  que: 

a)  L'apnée  expiratoire  que  l’on  obtient  en  excitant  le  nerf  vague 
(avec  des  courants  moyens)  est  absolument  analogue  à celle  que  l’on 
obtient  en  excitant  la  région  du  calamus  scriptorius  et  du  noyau  sensitif 
du  nerf  vague  (avec  des  courants  faibles).  Elle  semble  être  l’expression 
d’un  mécanisme  inbibitif  portant  synergiquement  sur  les  mouvements 
respiratoires  (nivellement,  ralentissement)  et  sur  le  tonus  des  muscles 
respiratoires  (hypotonie  du  diaphragme).  Ces  faits  nous  incitent  à ad- 
mettre que  la  région  du  noyau  sensitif  du  nerf  vague  constitue  avec 
certaines  fibres  pneumogastriques  (sensibles  aux  courants  faradiques 
moyens)  un  système  fonctionnel  qui  inhibe  les  mouvements  et  le  tonus 
des  muscles  respiratoires  agonistes  (diaphragme,  muscles  intercostaux 
externes).  L’activité  de  ce  système  se  traduit  par  des  effets  posturaux 
expiratoires. 

b)  L'apnée  inspiratoire  que  l’on  obtient  en  excitant  le  nerf  vague 
(avec  des  courants  forts)  est  analogue  à celle  que  l’on  obtient  en  excitant 
la  substance  réticulée  ventrale  et  le  faisceau  sobtaire  du  bulbe  (avec 
des  courants  faibles).  Elle  est  l’expression  d’une  innervation  active  du 
diaphragme  (pouvant  aller  jusqu’au  tétanus)  avec  accélération  et  ni- 
vellement progressifs  des  mouvements  respiratoires.  Ces  faits  nous  in- 
citent à admettre  que  la  substance  réticulée  ventrale  du  bulbe  constitue 
avec  certaines  fibres  pneumogastriques  (sensibles  aux  courants  fara- 
diques forts),  un  système  fonctionnel  qui  active  le  tonus  des  muscles 
respiratoires  agonistes,  en  même  temps  qu’il  en  accélère  les  mouvements. 
L’activité  de  ce  système  se  traduit  par  des  effets  posturaux  inspiratoires. 
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Dans  beaucoup  de  nos  expériences,  nous  avons  constaté  que  l’ex- 
citation d’un  point  dorsomédian  produisait  l’apnée  expiratoire,  alors 
que  l’excitation  d’un  point  plus  ventral  de  1 mm.  produisait  une  année 
inspiratoire;  ce  fait  parle  en  faveur  de  la  dualité  des  fibres  pneumogas- 
triques et  des  centres  bulbaires  préposés  à la  régulation  posturale  des 
muscles  respiratoires. 

Heymans,  C.  et  Bouckaert,  J.  J.  (Gand.).  Prédominance  de  la  sensi- 
bilité réflexe  des  chémo-récepteurs  du  glomus  carotidien  sur  la 

sensibilité  directe  du  centre  respiratoire  au  C02. 

Nous  avons  montré,  dans  des  publications  antérieures  avec  L.  Dau- 
trebande1),  que  les  chémo-récepteurs  réflexogènes  du  glomus  carotidien 
sont  sensibles  à des  concentrations  humorales  physiologiques  du  C02. 
Ce  fait  fut  confirmé  par  Selladurai  et  Wright2),  Goyet,  Bennati  et  Quivy3), 
Samaan  et  Stella 4),  U.  S.  v.  Euler  et  Liljestrand 5)  et  Bernthal6).  Récem- 
ment J.  M.  Comroe  et  C.  F.  Schmidt 7)  ont  conclu  à la  prédominance  de 
la  sensibilité  centrale  au  C02  sur  la  sensibilité  réflexogène  des  chémo- 
récepteurs  du  glomus  carotidien  au  C02  dans  la  régulation  physiologique 
de  la  respiration. 

Nous  avons  repris  l’étude  de  ce  problème  avec  une  technique  qui 
nous  paraît  moins  sujette  à des  objections  que  celle  employée  par  ces 
derniers  auteurs. 

Chez  le  chien,  anesthésié  à la  chloralosane,  on  lie  les  artères  verté- 
brales et  occipitales  et  les  carotides  externes  de  manière  à limiter  l’irriga- 
tion des  centres  aux  artères  spinale  et  carotides  internes.  Le  sinus 
carotidien  est  énervé  d’un  côté.  On  enregistre  le  pneumogramme. 
Dans  ces  conditions  expérimentales,  nous  avons  observé  que  l’injection 
de  minimes  quantités  d’une  solution  riche  en  C02  dans  le  courant  cir- 
culatoire de  la  carotide  commune  à sinus  carotidien  normalement 
innervé  déclenche  une  hyperpnée  très  rapide,  intense  et  passagère,  alors 
que  l’injection  de  dix  et  même  de  vingt  fois  la  même  quantité  de  C02 
dans  le  courant  circulatoire  de  l’autre  carotide  commune  à sinus  énervé 
ne  provoque  pas  ou  seulement  une  faible  et  progressive  stimulation 
directe  du  centre  respiratoire. 

Nous  croyons  pouvoir  conclure  de  ces  faits  expérimentaux: 

a)  que  le  seuil  de  la  sensibilité  réflexogène  des  chémo-récepteurs 
du  glomus  carotidien  pour  le  C02  est  plus  bas  que  celui  du  centre  res- 
piratoire. 

b)  que  les  chémo-récepteurs  du  glomus  carotidien  régissent,  par 
la  rapidité  et  l’intensité  des  ripostes  réflexes  qu’ils  déclenchent,  la  ré- 
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gulation  fine  et  rapide  de  la  respiration  par  le  C02.  La  régulation  cen- 
trale directe  par  le  C02,  plus  tardive  et  plus  progressive,  peut  toutefois 
être  plus  prolongée  en  ce  qui  concerne  ses  répercussions  sur  la  ventila- 
tion pulmonaire. 

c)  que  le  centre  respiratoire  n’est  pas  sensible  d’une  manière 
directe  aux  variations  physiologiques  de  l’irrigation  sanguine,  ce  fait 
confirme  nos  observations  antérieures1). 


l)  C.  Heymans,  J.  J.  Bouckaert  et  L.  Dautrebande,  Arch,  internat,  de  pharmacodyn.  et  thér.  1930, 
39,  400.  Pflüger’s  Arch.  1932,  230,  283.  2)  S.  Selladurai  et  S.  Wright,  Quart.  J.  exp.  Physiol.  1932,  22,  233. 
3)  R.  Gayet,  D.  Bennati  et  D.  Quivy,  Arch,  intern,  pharmacodyn.  et  thér.  1935,  50,  129.  4)  A.  Samaan  et  G.  Stella, 
J.  Physiol.  1935,  85,  309.  5)  U.  S.  v.  Euler  et  G.  Liljestrand,  Skandin.  Arch.  f.  Physiol.  1936,  74,  101.  6)  F.  Bern- 
thal, Am.  J.  Physiol.  1938,  121,  I.  7)  J.  H.  Comroe  et  C.  F.  Schmidt,  ibid.  1938,  121,  75. 


Zum  Thema:  1 he  function  of  the  adrenal  cortex. — cf.  Kongress- 
bericht I,  p.  47,  50. 

Beznak,  A.  B.  L.,  Beznak,  M.,  Hajdu,  I.,  Hasch,  Z.,  Otto,  M.,  and 
Sass-Kortsak,  E.  (Budapest).  Further  experiments  on  the  physio- 
logical mechanism  of  the  hypertrophy  of  the  suprarenals  caused 
by  exercise. 

Experiments  have  been  carried  out  in  order  to  determine  the  re- 
lative role  played  by  changes  in  the  composition  of  the  blood  and  by 
the  stimuli  of  the  autonomous  nervous  system  in  the  development  of 
the  hypertrophy  of  the  suprarenals  taking  place  in  rats  doing  phvsical 
exercise.  It  was  found  that  those  substances  which  are  known  to 
accumulate  in  the  blood  after  epinephrectomy,  K+,  organic  acids, 
creatinin,  cholesterol,  all  produce  hypertrophy  of  the  suprarenals,  when 
injected  into  normal  rats.  The  amounts  necessary  to  cause  equal  de- 
grees of  hypertrophy  varies  according  to  the  different  substances  from 
300 — 1000%  of  their  total  amount  present  in  rats  hood. 

It  is  also  known  that  the  concentration  of  some  of  these  substances 
increase  in  the  venous  blood  of  working  muscles.  Their  concentration 
also  rises  in  the  circulating  blood  of  narcotized  epinephrectomized  dogs 
when  their  muscles  are  stimulated  with  faradic  currents.  This  rise  of 
concentration  in  the  circulation  blood  remaining  below  100%  of  the 
normal  value,  however,  is  not  enough  to  produce  a greater  hypertrophy 
in  the  rat,  when  injected,  than  that  provoked  by  injections  of  equal 
amounts  of  resting  sera.  Moreover  determinations  of  the  organic  acids 
and  cholesterol  content  in  the  circulating  blood  of  rats  during  exercise 
show  that  apart  from  a slight  initial  rise  their  concentration  remains 
about  normal. 

From  these  it  is  concluded  that  the  substances  liberated  by  the 
muscles  during  exercise,  are  capable  of  causing  a hypertrophy  of  the 
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suprarenals  when  their  concentration  in  the  blood  is  high  enough.  The 
hypertrophy  of  the  suprarenals  during  work  is  however  not  caused  by 
a sufficient  rise  in  the  concentration  of  these  substances  in  the  circulating 
blood.  Some  auxiliary  mechanism  must  also  interact  which  enables 
the  suprarenals  to  respond  with  greater  hypertrophy  to  small  concen- 
tration increases  during  work. 

In  other  experiments  the  left  ganglion  coeliacum  has  been  ex- 
stirpated  in  rats.  It  was  found  that  the  denervated  suprarenal  takes 
part  in  the  hypertrophy  to  a smaller  degree  than  does  the  normal,  no 
matter  if  the  hypertrophy  is  provoked  by  injections  of  substances  or 
by  exercise.  It  is  significant  that  the  later,  after  coeliac  ganglion  ex- 
tirpation, the  injections  are  given  or  the  exercise  started  the  smaller 
is  the  hypertrophy  of  the  desympathized  suprarenal,  e.g.  if  the  injec- 
tions of  corticotrope  hormon  is  made  just  after  denervation,  the  hyper- 
trophy of  the  denervated  suprarenal  is  equal  to  that  of  the  non  dener- 
vated suprarenal,  but  if  the  injections  are  started  only  9 days  after  the 
denervation,  there  is  no  hypertrophy  of  the  denervated  suprarenal. 
From  these  we  conclude  that  the  normal  flow  of  impulses  through  the 
sympathetic  into  the  suprarenals  is  of  great  importance  for  their  normal 
responsiveness. 

In  each  of  our  experiments  we  determined  with  Donaldson’s  me- 
thod the  relative  hypertrophy  of  the  cortex  and  medulla.  We  found 
that  generally  speaking,  both  substances  hypertrophise.  However,  the 
greater  the  exercise  and  the  hypertrophy,  the  greater  is  the  hypertrophy 
of  the  medulla. 

Histological  examinations  proved  that  the  hypertrophy  is  accom- 
panied by  an  increased  number  of  the  mitoses  in  the  cortex  as  well  as 
enlargement  of  the  individual  cells.  The  number  of  the  “ secretion 
granulae  ” also  increases.  Marked  hypervascularisation  is  also  seen. 
Similar  pictures  are  seen  in  hypertrophies  caused  by  the  following 
agents:  exercise,  injections  of  the  substances  mentioned,  injection  of 
corticotropic  pituitary  extract,  and  the  compensating  hypertrophy 
which  takes  place  in  an  intact  suprarenal  when  the  other  one  has  pre- 
viously been  removed. 

Britton,  S.  W.  (Charlottsville,  Virginia).  Cortico- adrenal  influence  on 

carbohydrate  regulation  in  primates  and  lower  mammals. 

In  the  course  of  investigations  on  adrenal  function  carried  out  over 
the  past  fifteen  years  a number  of  different  animal  species  have  been 
studied — rats,  rabbits,  guinea-pigs,  cats,  dogs,  squirrels,  opossums, 
marmots.  In  all  these  animals  the  most  serious  result  of  adrenal  gland 
removal  appears  to  be  the  profound  disturbance  in  carbohydrate  meta- 
bolism. Recently  experiments  have  been  extended  to  include  three 
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species  of  monkeys  and  also  two-toed  and  three-toed  sloths,  the  latter 
very  primitive  forms.  In  all  these  animal  types,  too,  carbohydrate 
deficiencies  are  found  to  be  by  far  the  most  important  result  of  adrenal- 
ectomy. As  far  as  the  maintenance  of  life  itself  is  concerned,  carbo- 
hydrate regulation  by  the  adrenal  cortex  (in  co-operation  to  be  sure 
with  other  agencies)  is  a crucial  consideration.  Electrolyte  disturbances 
so  far  shown  in  blood  and  tissues  are  by  comparison  only  moderate 
and  secondary  in  importance. 

New-world  monkeys  (capuchins,  marmosets,  night-monkeys)  have 
shown  more  severe  carbohydrate  changes  in  adrenal  insufficiency  than 
all  other  animal  types.  Liver  glycogen  in  these  animals  was  reduced 
over  90  per  cent  and  serum  glucose  over  70  per  cent,  while  muscle  and 
cardiac  glycogen  values  were  also  significantly  lowered.  Hypoglycemic 
convulsions  were  a prominent  feature  of  adrenal  insufficiency  in  mon- 
keys, lasting  over  several  hours  and  being  characterized  by  extremely 
severe  spasms. 

Dogs  and  rats  show  the  least  severe  but  nonetheless  important 
alterations  in  carbohydrate  metabolism  after  adrenal  excision.  These 
animals  take  food  after  operation  almost  up  to  the  time  of  death  in 
many  cases.  Even  the  sloth,  which  is  able  to  survive  onlv  24  hours 
and  is  extremely  hypoactive  after  operation,  suffers  depletion  of  car- 
bohydrates in  blood  and  liver  amounting  to  50  per  cent  or  more. 

The  influence  of  cortico-adrenal  extracts  has  been  tested  on  both 
normal  and  adrenalectomized  animals.  Results  show  that  liver  and 
muscle  glycogen  and  blood  glucose  levels  are  positively  augmented  bv 
the  extract,  in  many  cases  by  over  100  per  cent.  Large  doses  are  re- 
quired, however,  in  the  case  of  normal  animals,  and  young  individuals 
are  more  responsive  subjects. 


FitzGerald,  0.  (Basel).  The  adrenal  cortex  and  carbohydrate  meta- 
bolism. (Bisulphite  binding  capacity  of  the  blood  in  relation  to 
liver  glycogen  in  normal  and  adrenalectromised  rats.) 

It  was  found  by  Evans  that  the  normal  rat  when  starved  at  % 
atmosphere  had  a glycogen  content  markedly  higher  than  a similar 
animal  starved  at  normal  atmospheric  pressure.  This  increased  glycogen 
content  was  accompanied  by  an  increased  nitrogen  and  acetone  body 
excretion.  This  change  was  not  found  in  the  adrenalectomised  animals. 
It  was  decided  to  investigate  this  particular  problem  with  regard  to  the 
bisulphite  binding  power  of  the  blood  which  Laszt  had  found  to  be 
increased  in  the  adrenalectomised  animal.  The  bisulphite  binding  capa- 
city was  determined  using  a modified  Clift  and  Cook  method.  The 
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accompanying  table  gives  a short  résumé  of  the  results.  It  cannot  be 
said  that  there  is  an  exact  proportional  relationship  between  the 
glycogen  content  of  the  liver  and  the  bisulphite  binding  capacity  of 
the  blood.  There  appears  however  to  be  a certain  inverse  relation 
between  the  two,  both  in  the  normal  and  the  adrenalectomised  animal. 

A solution  of  this  increased  power  of  binding  bisulphite  is  not 
yet  to  hand.  It  should  be  mentioned  that  the  bisulphite  binding  power 
of  the  blood  is  not  at  all  a specific  reaction,  an  increased  power  being 
possibly  due  to  many  substances.  Taylor , Weiss  and  Wilkins  have 
found  an  increased  power  in  various  diseased  conditions.  They  stated 
that  the  increased  power  was  not  only  due  to  ketone  bodies.  MacKay 
and  Barnes  have  stated  that  adrenalectomy  abolished  the  ketosis  of 
starvation  and  yet  here  there  is  an  increased  bisulphite  binding  power. 
Investigation  of  the  blood  pyruvic  acid  and  methylglyoxal  content 
show  no  increase  in  the  normal  animal.  Investigations  are  proceeding  on 
the  content  of  these  substances  in  the  adrenalectomised  animal. 


Table  of  results. 


Type  of  animals  used 

Bisulphite 
binding 
capacity 
in  terms  of 
pyruvic  acid 

Pyruvic 

acid 

found 

Methyl 

glyoxal 

mg  °/0 
glycogen 
in  liver 

mg  % 
glycogen 
in  liver 
per  100  g 
rat 

Normal  rats 

5,53 

1,05 

none 

3,825 

174 

unstarved 

(23) 

(9) 

found 

(18) 

(16) 

Normal  rats  starved 

14,57 

1,25 

none 

147 

3,93 

at  1 atmosphere 

(25) 

(10) 

found 

(23) 

(20) 

Normal  rats  starved 

8,45 

776 

37,8 

at  y2  atmosphere 

(6) 

(14) 

(11) 

Adrenalectomised  rats 

9.85 

1183 

43,8 

unstarved  not  adynamic 

(5) 

(6) 

(6) 

. . . adynamic 

12,53 

(5) 

102 

(5) 

3,63 

(4) 

Adrenalectomised  rats 

17,54 

0,60 

44 

1,81 

starved  at  1 atm. 

(?) 

(2) 

(5) 

(4) 

Adrenalectomised  rats 

12,34 

0,11 

87,5 

2,95 

starved  at  % atm. 

(4) 

(1) 

(3) 

(1) 

Number  of  experiments  used  given  in  brackets. 


Evans,  G.,  Americ.  J.  Physiol.  114,  297,  1935 — 36.  Laszt,  L.,  Verhandlungen  der  Freien  Vereinigung 
Schweiz.  Physiologen,  1938.  McKay,  E.  M.,  and  Barnes,  R.  H.,  Americ.  J.  Physiol.  118,  184,  1937.  Taylor, 
F.  H.  L.,  Weiss,  S.,  and  Wilkins,  R.  W.,  J.  Clinic.  Invest.  16,  833,  1937. 
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Samuels,  Leo  T.,  Cohen,  Robert  (Minneapolis,  Minn.),  Ball,  Howard  A. 

(San  Diego).  The  relation  of  the  adrenal  cortex  to  endogenous 

and  exogenous  fat  metabolism. 

When  a high  fat,  low  protein  diet  containing  3%  sodium  bi- 
carbonate, amounts  of  vitamins  A and  D,  and  the  vitamin  B complex 
from  yeast,  was  fed  by  stomach  tube  in  sufficient  quantities  to  maintain 
body  weight,  both  adrenalectomized  and  normal  female  rats  excreted 
similar  quantities  of  ketone  bodies,  but  the  livers  of  the  adrenalectomized 
rats  contained  less  fat  than  those  of  the  normal  controls  at  the  end  of  a 
six  day  feeding  period. 

When  a group  of  rats  was  fed  for  six  days  on  the  high  fat  diet  and 
half  of  the  animals  were  adrenalectomized,  the  latter  lost  much  more 
fat  from  the  livers  during  a six  day  fast  than  did  the  group  which  were 
not  operated  upon. 

These  results  could  be  explained  on  the  basis  of  increased  utilization 
of  fat  in  the  adrenalectomized  rats.  The  fact  that  the  ketosis  of  these 
animals  was  not  greater  than  the  group  with  intact  adrenals  during 
feeding,  and  that  it  continued  at  a low  level  during  fasting,  argues 
against  such  an  explanation. 

Since  the  ketosis  of  the  control  rats  was  low  during  the  first  fasting 
period,  but  unlike  the  adrenalectomized  group,  rose  during  subsequent 
periods,  there  was  apparently  an  increase  in  fat  metabolism  in  the  fasting 
controls.  This  has  been  shown  by  others  to  be  due  to  mobilization  of 
endogenous  fat  in  the  liver.  This  endogenous  mobilization  accounts  for 
the  apparent  slower  fall  in  liver  fat.  A series  of  analyses  for  liver  and 
body  fat  in  similar  groups  after  two,  four  and  six  days  fasting  supported 
this  conclusion. 

The  normal  ketosis  in  adrenalectomized  rats  on  a high  fat.  high 
vitamin  diet  would  indicate  that  adrenal  removal  does  not  interfere  with 
the  metabolism  of  fat  available  in  the  liver,  but  in  the  mobilization  of 
fat  from  endogenous  sources. 

Studies  on  the  sex  differences  in  ketosis  during  fat  feeding  indicate 
that  this  is  only  indirectly  affected  in  adrenalectomized  rats  because 
of  the  inability  to  form  liver  fat  from  endogenous  sources. 
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Ketosis  and  liver  fats  in  adrenalectomized  and  normal  female 
rats  on  a high  fat  diet  and  during  subsequent  fasting. 


Group 

No.  Rats 

Ketone  Bodies  During 
Feeding  mg.  per  rat 

Liver 

Fat 

gm.  per 
rat 

Ketone  Bodies  During 
Fasting  mg.  per  rat 

Liver 

Fat 

gm.  per 
rat 

0-48  hr. 

49-96  hr. 

97-144  hr. 

0-48  hr. 

49-96  hr. 

97-144  hr. 

Gr.  1. 

6 

0.6258 

Adrenalecto- 

mized,  fed  fat 

6 days,  killed 

Gr.  2. 

11 

7.7 

46.7 

37.4 

(0.6258)* 

3.8 

9.1 

9.05 

0.2578 

Adrenalecto- 

(3.7- 

(19.0- 

(14.4- 

(0.47- 

(2.7- 

(1.0- 

mized,  fed  fat 

16.5) 

93.7) 

73.8) 

10.8) 

27.6) 

17.8) 

6 days,  fasted 

6 days 

Gr.  3. 

8 

1.4543 

Controls,  fed 

fat  6 days. 

killed 

Gr.  4. 

7 

16.5 

36.1 

40.1 

(1.4543)* 

5.05 

46.0 

41.1 

0.7254 

Controls,  fed 

(4.1- 

(21.7- 

(24.7- 

(1.4- 

(12.8- 

(8.1- 

fat  6 days. 

22.3) 

64.0) 

69.9) 

13.2) 

81.8) 

66.0) 

fasted  6 days 

Gr.  5. 

9 

(1.4543)* 

5.2 

15.6 

9.6 

0.3032 

Fed  fat  6days 

(1.2- 

(1.2— 

(0.3- 

adrenalecto- 

14.1) 

26.2) 

22.1) 

mized,  fasted 

6 days 

* Assumed  from  previous  group. 


Frazer,  A.  C.  (London).  Fat  absorption  in  the  human  subject. 

The  current  conception  of  absorption  of  fat  from  the  intestine 
is  that  lipolysis  is  an  essential  preliminary  and  that  the  fatty  acid  formed 
passes  through  the  wall  of  the  intestine  due  to  the  hydrotropic  action 
of  the  paired  bile  acids.  Resynthesis  of  neutral  fat  now  occurs  in  the 
intestinal  cells.  From  investigations  in  man  and  animals  we  have 
suggested  as  an  alternative  hypothesis  ( Frazer , 1938)  that  absorption 
of  both  fat  and  fatty  acid  occurs,  the  latter  passing  by  the  capillaries 
into  the  portal  circulation  and  thence  to  the  liver  for  immediate  meta- 
bolic use,  whereas  the  former  enters  the  lacteals  and  is  conveyed  by  the 
lymphatics  to  the  systemic  circulation  and  thence  to  the  fat  depots  of 
the  body  for  future  needs. 

The  study  of  fat  absorption  in  the  human  subject  is  difficult  since 
it  is  impossible  to  follow  the  blood  fat  changes  at  short  enough  inter- 
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vais  using  ordinary  analytical  methods.  To  overcome  this  difficulty  we 
have  made  use  of  dark-ground  examination  of  the  blood  using  a 2 mm. 
objective.  With  such  a system  the  serum  is  found  to  contain  numerous 
bright  particles.  We  have  shown  ( Frazer  and  Stewart , 1937)  that  these 
particles,  chylomicrons  and  lipomicrons,  are  essentially  fat.  The  evidence 
upon  which  this  statement  is  based  can  be  summarized  under  three 
heads. 

1.  Physical  properties. 

The  refractive  properties  of  the  particles  are  the  same  as  those  of 
artificial  emulsions  of  fat  of  similar  dispersion.  Electrophoresis  shows  that 
the  particles  carry  a negative  charge.  Centrifugalization  causes  the 
particles  to  accumulate  on  the  surface  of  the  serum.  Examination  of 
the  behaviour  of  the  particles  over  a wide  pH  range  indicates  an  as- 
sociation with  globulin.  This  accords  with  observed  precipitation  re- 
actions. 

2.  Biochemical  studies. 

Simultaneous  analyses  have  been  made  of  neutral  fat,  cholesterol, 
phospholipid,  albumen  and  globulin,  and  these  have  been  compared 
with  particle  counts  made  on  the  same  material.  Both  untouched  spe- 
cimens and  also  centrifugalized  and  treated  sera  have  been  investigated. 
The  only  figures  that  run  parallel  with  the  particle  counts  are  those  for 
neutral  fat. 

3.  Physiological  investigations. 

A large  number  of  experiments  have  been  made  to  determine  the 
alterations  in  the  particle  counts  following  ingestion  of  food.  An  in- 
crease in  the  number  of  particles  will  only  occur  provided  that  the  food 
taken  contains  fat.  Protein  and  carbohydrate  meals  cause  no  particle 
increase.  In  all  the  observations  recorded  an  increase  in  the  number  of 
particles  was  always  associated  with  intake  of  fat  and  no  rise  in  numbers 
could  be  obtained  when  fat  was  absent. 

From  these  various  investigations,  it  seems  to  he  reasonably  cer- 
tain that  the  particles  are  mainly  fatty  in  nature  and  that  they  have  an 
adsorbed  surface  film  of  globulin.  The  great  advantage  of  this  method 
of  study  lies  in  the  ease  with  which  a series  of  blood  fats  can  be  investi- 
gated. The  information  obtained  is,  of  course,  purely  comparative,  but 
with  carefully  standardized  conditions,  the  method  gives  a reliable  in- 
dication of  any  alteration  in  the  blood  fat. 

We  shall  deal  with  three  observations  which  have  been  made  using 
this  method  of  investigation. 

A.  In  serial  investigations  of  the  blood  fat  using  specimens  col- 
lected at  hourly  intervals,  a striking  fact  is  the  speed  with  which  the 
picture  changes.  It  is  absolutely  essential  to  examine  specimens  at 
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intervals  of  not  more  than  one  hour  and  in  certain  cases  at  much  more 
frequent  intervals.  With  infrequent  specimens,  substantial  changes  in 
the  blood  fat  may  very  easily  be  completely  overlooked. 

B.  It  is  commonly  stated  that  fat  absorption  is  at  its  height  some 
5 — 6 hours  after  ingestion.  This  does  not  agree  with  our  findings.  Nor- 
mally fat  absorption  starts  within  1 1/2  hours  of  a meal  as  shown  by  a rise 
in  the  systemic  blood  fat;  the  peak  is  reached  in  about  3 hours;  the 
lipaemia  now  declines  and  the  chylomicron  counts  have  returned  to  the 
basic  level  in  4 % hours.  With  a meal  in  which  there  is  a very  great  excess 
of  fat,  the  emptying  time  of  the  stomach  is  delayed,  and  under  such 
circumstances  the  erroneous  figures,  so  often  quoted,  might  easily  be 
obtained. 

C.  In  animals  we  have  made  simultaneous  portal  and  systemic 
particle  counts.  When  fat  is  taken  the  systemic  counts  show  a marked 
rise,  but  the  portal  counts  hardly  alter,  on  the  other  hand  if  fatty  acid 
and  glycerol  are  used,  the  portal  rise  is  very  marked  while  the  systemic 
count  remains  unchanged.  A somewhat  similar  observation  has  been  made 
on  human  subjects.  Olive  oil  given  by  duodenal  tube  causes  a marked 
increase  of  chylomicrons  in  the  systemic  blood,  but  oleic  acid  and  gly- 
cerol given  by  the  same  route  cause  no  increase. 

Frazer,  A.  C.  The  Analyst,  1938,  Vol.  63,  p.  308.  “)  Frazer  A.  C.  & Stewart,  H.  C.  J.  Phys. 

1937,  Vol.  90,  p.  18. 


Berend,  N.  (Budapest).  Gelbes  Enzym  und  Nebennierenrinde. 

Es  wurde  der  Flavingehalt  in  der  Leber  und  im  Herzen  normaler 
und  Ganglion  coeliacumloser  ruhender  und  schwer  arbeitender  Ratten 
bestimmt.  Ausserdem  wurden  Flavinbestimmungen  im  Darmsaft  und 
der  Leber  von  normalen,  mit  Monojodessigsäure  vergifteten  und  Neben- 
nierenlosen Ratten  bestimmt.  Die  Ergebnisse  zeigen,  dass  die  Neben- 
nieren nicht  nur  eine  aufbauende,  sondern  auch  eine  konservierende 
Wirkung  auf  das  gelbe  Enzym  ausüben. 


Riml,  O.  (Graz).  Vorkommen  und  Bedeutung  des  Nebenniereninsuffi- 
zienzstoffes. 

Die  Nebenniereninsuffizienz  ist  charakterisiert  durch  das  Auf- 
treten eines  dialysablen  Stoffes  im  Blutserum.  Daher  sind  alle  Zu- 
stände mit  absoluter  oder  relativer  Nebenniereninsuffizienz  durch  den 
Nachweis  dieses  Stoffes  im  Blute  feststellbar.  Der  Nachweis  geschieht 
durch  Übertragung  des  Serumdialysates  des  Nebenniereninsuffizienten 
auf  junge  Meerschweinchen,  wobei  ausser  einem  bestimmten  Krank- 
heitsbild, wie  Muskeladynamie,  Ermüdung  oder  Erschöpfung,  charak- 
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teristische  Veränderungen  an  den  Meerschweinchennebennieren  auf- 
treten,  die  von  der  zugeführten  Menge  und  der  Konzentration  des 
Stoffes  im  Blutserum  abhängig  sind  und  sich  in  Hyperplasie  der  Rin- 
denzellen, Lipoidveränderungen  in  diesen  und  in  Hyperämie  der  Ka- 
pillaren äussern.  Serum  normaler  Menschen  und  Tiere  bewirkt  keinerlei 
Veränderungen.  Durch  gleichzeitige  Cortinzufuhr  kann  die  Wirkung 
des  Serumstoffes  der  Nebenniereninsuffizienz  gemildert  bzw.  aufge- 
hoben werden.  Die  Anreicherung  des  Stoffes  im  Blut  konnte  bei  fol- 
genden Zuständen  bereits  nachgewiesen  werden: 

1.  Bei  absoluter  Nebenniereninsuffizienz  beim  Tier; 

2.  Bei  absoluter  (primärer)  Nebenniereninsuffizienz  beim  Menschen 
( M.  Addison ) ; 

3.  Bei  relativer  (sekundärer)  Nebenniereninsuffizienz  bei  Tier  und 
Mensch  nach  Muskelarbeit. 

Es  konnte  auch  die  Bildung  des  Stoffes  ausserhalb  des  Körpers 
in  vitro  durch  Gewebsautolyseversuche  sichergestellt  werden.  Mit 
Rücksicht  darauf  ist  ein  Auftreten  im  Blut  bei  allen  mit  Gewebs- 
schädigung oder  -Zerstörung  einhergehenden  Prozessen,  bei  denen  im 
übrigen  eine  Veränderung  der  Nebennieren  (Gewichtszunahme,  Tätig- 
keitssteigerung) nachgewiesen  wurde,  zu  erwarten,  also  bei  Gewebs- 
schädigung bzw.  -Zerstörung  durch  : 

1.  Chemische  Einflüsse:  toxische  Dosen  verschiedener  Pharmaka, 
einschliesslich  Jodessigsäure,  Anaphylaxie,  Infektionen,  vor  allem 
Diphtherie; 

2.  Thermische  Einflüsse:  Erfrierung.  Verbrennung: 

3.  Mechanische  Einflüsse:  Gewebszertrümmerung  und  Quetschung, 
chirurgischer  Chock; 

4.  Einflüsse  durch  Strahlen:  Sonne,  Röntgen,  Radium. 

Die  genannten  Untersuchungen  sind  geeignet,  innige  Zusammen- 
hänge zwischen  den  vorhin  erwähnten  Zuständen  und  der  Nebennieren- 
rinde aufzudecken.  Die  oft  bedrohliche  Verschlechterung  des  Addison- 
leidens oder  des  Zustandes  nebennierenloser  Tiere  nach  einem  der  ge- 
nannten Schäden  ist  durch  das  oben  Angeführte  geklärt.  Weitere 
Untersuchungen  über  die  Natur  und  Wirkungsweise  des  Stoffes  sowie 
ein  verbesserter  Nachweis  desselben  sind  noch  nötig.  Durch  die  Ent- 
deckung des  Stoffes  ist  aber  schon  heute  die  Erkenntnis  gewonnen 
worden,  dass  die  Nebenniereninsuffizienz  durch  die  Anreicherung  einer 
Substanz  im  Blute  wirksam  wird,  einer  Substanz,  die  durch  eine  Reihe 
von  spezifischen  Beziehungen  zur  Nebennierenrinde  charakterisiert  ist. 
und  es  ist  praktisch  möglich  geworden,  die  Nebennierenrindeninsuffizienz 
auf  chemischem  bzw.  serologischem  Wege  zu  diagnostizieren. 

O.  Riml;  Klin.  Wschr.  1936,  II,  1648.  Pflügers  Arch.  238,  345  (1936).  Klin.  Wschr.  1937,  1,  801.  Arch, 
f.  exper.  Path.  188,  35  (1937).  Z.  klin.  Med.  134,  I (1938).  Med.  Klin.  1938,  I,  385.  Verh.  dtsch.  Ges.  inn.  Med. 
1938.  Arch.  f.  exper.  Path,  (im  Erscheinen). 
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Zum  Thema:  Les  hormones  du  lobe  antérieur  de  l’hypophyse. 

— cf.  Kongressbericht  I,  p.  52,  56. 

Witschi,  Emil  (Iowa  City).  Comparative  physiology  of  the  hypophysis 

of  birds  and  mammals. 

The  bioassay  of  the  hormone  content  of  the  anterior  lobe  of  pi- 
tuitary glands  of  several  species  of  vertebrates,  including  man  reveals 
a surprising  constancy  in  the  complex  character  of  this  endocrine  organ. 
With  respect  to  most  of  the  investigated  principles,  e.  g.  gonadotropin, 
thyrotropin,  chromatophorotropin  and  corticotropin,  the  hypophysis  of 
the  turkey  resembles  closely  that  of  sheep  and  beef  while  its  content  of 
mammotropin  appears  to  be  decidedly  lower.  Possibly  the  latter  feature 
is  merely  due  to  the  low  age  of  the  used  birds  (6 — 8 months).  However  the 
ratio  of  follicle  stimulating  and  luteinizing  gonadotropins  (fractions 
A and  B)  changes  significantly  within  the  mammals.  The  luteinizing  fac- 
tor can  he  measured  by  its  capacity  to  induce  regeneration  of  cock 
plumage  in  weaver  finches.  The  “ weaver  unit  ” is  the  amount  which 
in  a regenerating  feather  of  hen  type  produces  a distinct  bar  or  spot  of 
cock  plumage.  This  unit  corresponds  to  about  5 mg.  of  hypophysis  of 
sheep  or  bull,  10  mg'  of  rat,  15  mg.  of  horse  and  more  than  50  mg.  of 
human  hypophysis  (aceton-dried  powders).  Assayed  on  immature  rats 
the  same  powders  correspond  to  1 — 5 rat  units,  2 — 5 rat  units,  10  rat 
units  and  20  or  more  rat  units  of  gonadotropin  (combined  effects  of 
follicle  stimulating  and  luteinizing  hormones).  It  appears  that  the  two 
species  which  release  large  amounts  of  pregnancy  hormones  show  re- 
latively low  fractions  of  luteinizer.  — Comparative  data  for  gonado- 
tropic substances  from  pregnancy  sera  and  from  hypophyses  of  lower 
vertebrates  will  also  be  presented. 


Mahaux,  Jacques  (Bruxelles).  Action  de  l’hormone  thyréotrope  sur 

le  métabolisme  basal  et  l’action  dynamique  spécifique  des  protéines. 

Il  nous  a paru  intéressant  d’exposer  deux  cas  cliniques  typiques, 
qui  ont  été  l’objet  de  très  nombreuses  mesures  de  métabolisme,  afin 
de  pouvoir  discuter  le  rôle  de  l’hormone  thyréotrope  dans  les  états 
qu’on  rencontre  en  pathologie. 

I)  Syndrome  d'insuffisance  hypophysaire:  aménorrhée,  hypoglycé- 
mie, métabolisme  basal:  — 35%,  action  dynamique  spécifique  des  pro- 
téines très  faible,  débit  uréique  12  à 14  grs.  par  24  heures. 

L’injection  journalière  d’extrait  thyroïdien  (9  fois  4cc.  d’Elityran 
Bayer)  ne  modifie  pas  la  valeur  des  combustions,  la  malade  est  thyroxi- 
norésistante. 

Par  contre,  l’injection  d’hormone  thyréotrope  (600  unités  J.  et 
S.  Schering,  puis  9 fois  800  unités  Aron  Roche)  provoque,  d’abord  un 
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relèvement  de  l’action  dynamique  spécifique  des  protéines  et  du  débit 
uréique,  ensuite  une  élévation  du  métabolisme  basal  et  une  sensibilisa- 
tion à la  thyroxine,  dont  l’injection  (2mgrs.)  se  montre  à nouveau 
capable  d’élever  les  combustions.  Au  point  de  vue  clinique  la  malade 
est  fort  améliorée. 

Dans  la  suite,  de  nouvelles  injections  de  thyroxine  seule  (4mgrs.  par 
jour  pendant  5 jours),  restent  sans  action  sur  le  métabolisme  basal 
tombé  à la  valeur  de  — 50%  (Dr  Lequime).  L’examen  des  urines  de 
cette  malade,  pratiqué  ultérieurement,  ne  permet  pas  de  mettre  une 
élimination  d’hormone  thyréotrope  en  évidence  (Dr  Bastenié ). 

II)  Syndrome  s' insuffisance  thyroïdienne  : myxoedème,  métabolisme 
basal  voisin  de  — 49  %,  action  dynamique  spécifique  des  protéines  faible, 
quoique  nettement  plus  élevée  que  dans  le  cas  précédent.  La  recherche 
de  l’hormone  thyréotrope  dans  les  urines,  par  le  procédé  de  l’injection 
au  cobaye,  traité  ensuite  par  la  colchicine,  décelant  les  cellules  en  « im- 
minence caryocinétique  » (Dustin),  met  en  évidence  l’élimination  d’un 
excès  d’hormone  thyréotrope  (Dr  Bastenié). 

L’injection  journalière  d’hormone  thyréotrope  (6  fois  600  unités 
J.  et  S.  Schering)  ne  relève  pas  la  valeur  des  combustions,  par  contre, 
l’injection  de  thyroxine  (2,  puis  3 mgrs.  par  jour)  provoque  rapidement 
une  élévation  du  métabolisme  basal. 

Cette  malade  décède  de  bronchopneumonie  quelque  temps  après. 
L’autopsie  révèle  une  atrophie  totale  de  la  thyroïde  et  une  hyperplasie 
hypophysaire. 

Quelle  est  la  signification  de  ces  faits  ? 

La  thyroxinorésistance  des  insuffisants  hypophysaires  nous  paraît 
indiquer  que  la  sécrétion  hypophysaire  est  nécessaire  pour  que  s’effectue 
la  « maturation  » que  la  thyroxine  doit  subir  dans  l’organisme  avant 
d’élever  le  métabolisme  basal. 

Quant  à l’augmentation  de  l’élimination  urinaire  de  l’hormone 
thyréotrope  des  insuffisants  thyroïdiens,  nous  pensons  qu’elle  témoigne, 
non  seulement  d’une  activité  hypophysaire  qui  peut  être  accrue,  mais 
surtout  de  la  non  utilisation  de  l’hormone  dans  un  organisme  carencé 
en  sécrétion  thyroïdienne.  En  effet,  cette  élimination  urinaire  cesse  dès 
qu’on  administre  de  la  thyroxine. 

Quel  est  le  point  d’attaque  de  la  sécrétion  hypophysaire  dans 
l’organisme  ? 

La  réapparition  de  l’action  dynamique  spécifique  des  protéines 
chez  les  insuffisants  hypophysaires,  le  relèvement  du  débit  uréique, 
« effet  très  spécifique  de  l’hormone  thyréotrope  » ( Hoet ),  nous  ont  amené 
à la  conclusion  que  cette  hormone  exerce  directement  son  action  au 
niveau  des  centres  métaboliques  de  l’hypothalamus1). 
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De  nombreux  travaux  morphologiques  ( Popa  et  Fielding , Collin , 
Roussy  et  Mosinger ) apportent  d’ailleurs  des  arguments  en  faveur  de 
la  migration  des  sécrétions  hypophysaires  vers  les  centres  nerveux. 

Cette  conception  permet  d’interpréter  l’existence  d’états  réfrac- 
taires à l’horinone  « thyréotrope  » — et  même  d’inversion  d’action  de 
cette  hormone,  que  nous  avons  constaté,  après  Zajic,  dans  certaines 
conditions  — sans  avoir  recours  à l’hypothèse  d’une  antihormone  pro- 
tégeant électivement  la  thyroïde,  mais  non  le  système  exophtalmiant, 
contre  l’action  de  la  sécrétion  hypophysaire.  Nous  pensons,  en  effet, 
que  cet  état  réfractaire,  ou  même  l’action  hypométabolique  de  l’hormone 
« thyréotrope  »,  résultent  d’un  blocage  du  centre  excitosécrétoire  de  la 
thyroide  par  action  conjuguée  de  la  thyroxine  et  de  l’hormone  « thyréo- 
trope » à son  niveau. 

*)  Les  Corrélations  Neuro-Pituito-Thyroidiennes.  Annales  et  Bulletin  de  la  Société  Royale  des  Sciences 
Médicales  et  Naturelles  de  Bruxelles  1937,  N°  5 — 6,  p.  109 — 142. 


Houssay,  B.  A.  et  Biasotti,  A.  (Buenos-Aires).  Action  diabétogène  des 

extraits  antérohypophysaires. 

Il  ne  faut  pas  confondre  l’hyperglycémie  fugace  et  peut-être  non 
spécifique,  qui  ne  dure  que  quelques  heures,  avec  l’action  diabétogène 
des  extraits  antéro-hypophysaires.  Nombre  d’auteurs  ne  l’ont  pas  consta- 
tée parce  qu’ils  omettent  de  préparer  et  de  conserver  à 0°  leurs  extraits 
alcalins  ou  en  eau  salée.  Nous  l’avons  étudiée  chez  plus  de  200  chiens 
pendant  6 ans,  par  injection  péritonéale  quotidienne,  et  aussi  chez 
d’autres  espèces  d’animaux.  La  glycémie  monte  jour  par  jour  et  atteint 
le  niveau  diabétique  en  3 à 4 jours  (moyenne  l,78°/00.  limites  extrêmes 
1,5  et  3,8°/00) ; elle  existe  tout  le  jour.  Si  on  interrompt  les  injections, 
elle  tombe  rapidement  à la  normale  en  1 à 3 jours. 

Les  symptômes  du  diabète  hypophysaire  sont  les  suivants  : l’hyper- 
glycémie et  la  glycosurie,  ainsi  que  la  cétonémie  et  cétonurie  sont  moins 
intenses  que  dans  le  diabète  pancréatique;  après  une  injection  de  sucre 
la  courbe  hyperglycémique  est  prolongée  et  le  quotient  respiratoire  monte 
peu  ou  pas;  très  forte  augmentation  des  acides  gras  du  sang  et  du  foie; 
le  glycogène  hépatique  augmente;  augmentation  des  protéines  plasmati- 
ques et  baisse  de  l’azote  non  protéique;  dans  le  plasma  sanguin  il  y a 
augmentation  de  la  réserve  alcaline,  du  calcium,  des  phosphates,  du 
magnésium,  du  potassium;  diminution  des  chlorures  et  moindre  du 
sodium. 

Pendant  l’injection  de  l’extrait  il  y a une  forte  résistance  à l’insu- 
line, avant  et  pendant  l’hyperglycémie.  Il  y a un  antagonisme  évident 
entre  l’extrait  antérohypophysaire  et  le  pancréas,  car  chez  le  chien 
normal  il  faut  injecter  1 à 1,5  gr.  par  jour  et  par  kg.  de  lobe  antérieur 
frais  pour  obtenir  le  diabète  intense;  mais  à mesure  qu’on  réduit  la 
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masse  pancréatique  la  dose  baisse,  en  ne  laissant  que  3 à 4 gr.  de  pancréas, 
quoique  la  glycémie  soit  normale,  il  suffit  de  0,01  à 0,025  gr.  de  lobe 
frais  par  kg.  et  par  jour  pour  produire  un  diabète  intense. 

L’action  diabétogène  de  l’hypophyse  s’observe  aussi  chez  d’autres 
espèces  d’animaux  ( Houssay  et  col.,  1934). 

L’extrait  produit  une  action  diabétogène  extrapancréatique  très 
facile  à démontrer  chez  les  animaux  hypophysoprives  sans  pancréas  dont 
la  glycémie  est  peu  élevée.  Chez  les  chiens  avec  diabète  consécutif  à la 
pancréatectomie  totale  l’extrait  augmente  énormément  les  corps  cétoni- 
ques,  abaisse  la  réserve  alcaline,  et  tue  en  coma  en  1 à 3 jours;  la  glyco- 
surie et  la  glycémie  varient  peu  ou  pas. 

Le  diabète  hypophysaire  ne  s’observe  pas  ou  est  à peine  ébauché 
si  l’animal  ne  mange  pas;  il  est  plus  rapide  et  intense  si  le  régime  est 
riche  en  hydrates  de  carbone;  on  l’observe  avec  un  régime  de  viande, 
mais  pas  avec  un  régime  d’huile  ou  de  beurre. 

Si  l’on  continue  à pratiquer  chaque  jour  une  injection,  la  glycémie 
tombe  cependant  très  souvent  après  6 à 8 jours.  Mais  il  suffit  d’augmenter 
la  dose  pour  que  l’hyperglycémie  remonte.  Après  quelques  semaines  on 
peut  supprimer  l’injection  d’hypophyse  et  le  chien  peut  rester  définitive- 
ment diabétique. 

Ce  diabète  permanent  après  l’extrait  d’hypophyse  a été  observé 
chez  des  chiens  à pancréas  diminué  chirurgicalement  ( Houssay , 1932). 
Young  (1937)  a obtenu  chez  des  chiens  normaux  un  diabète  définitif, 
ce  que  nous  confirmons. 

Nous  avons  fait  des  injections  à des  chiens  normaux  avec  de  courts 
intervalles,  jusqu’à  quatre  mois,  sans  observer  une  immunité  à l’action 
hyperglycémiante  des  injections. 

Pendant  le  diabète  antérohypophysaire  il  y a une  diminution  mar- 
quée de  la  sécrétion  d’insuline  pancréatique  ( Houssay  et  Foglia , 1936) 
et  des  lésions  des  îlots  du  pancréas.  Le  diabète  permanent  produit  par 
l’antéro-hypophyse  est  donc  dû  à une  réduction  fonctionnelle  des  îlots  de 
Langerhans.  C’est  un  diabète  pancréatique  atténué. 

Chez  le  chien,  on  observe  le  diabète  hypophysaire  en  l’absence  du 
pancréas,  des  gonades,  de  la  thyroïde,  de  la  surrénale  médullaire,  des 
chaînes  sympathiques  et  des  nerfs  splanchniques.  Chez  le  crapaud  sans 
hypophyse  et  sans  pancréas,  on  l'observe  en  l’absence  de  ces  organes  et 
en  l’absence  des  reins,  du  poumon,  de  l’appareil  digestif,  des  cerveau 
antérieur  et  moyen.  Seul  le  foie  est  indispensable  pour  produire  (chez 
le  crapaud)  ou  maintenir  (chez  le  chien)  le  diabète  antérohypophysaire. 

L’action  diabétogène  est  indépendante  des  surrénales.  Nous 
l’avons  obtenue  chez  les  crapauds  privés  à la  fois  de  1 hypophyse,  du 
pancréas  et  des  surrénales.  Chez  des  chiens  à pancréas  réduit  à 3 ou 
4 grammes  (normoglycémiques)  et  privés  en  deux  temps  des  surrénales. 
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maintenus  en  vie  par  du  chlorure  de  sodium  et  de  la  cortine,  l’injection 
d’extrait  antérohypophysaire  produit  le  diabète  (glycémies  de  l,7°/00, 
glycosuries  etc.). 

Dans  nos  expériences  ont  été  dépourvus  d’action  diabétogène  les 
produits  hormonaux  suivants:  prolactine  (Riddle),  hormone  adrénotro- 
pique  ( Collip ),  thyréostimuline,  adrénaline,  pituitrine,  préphyson  etc. 


Freud,  J.  (Amsterdam).  Growth  hormone  of  the  anterior  pituitary. 

Material  and  assay:  3112  hypophysectomized  rats.  116  had  (in- 
tratentorial)  A.P.  residue.  60  of  these  lost  weight  after  operation. 
45  rats  without  intratentorial  residue  gained  weight  in  excess  of  group 
mates:  (extratentorial  A.P.  tissue  ?).  The  potency  of  unknown  prepara- 
tions was  determined  by  comparison  of  their  amount  aequivalent  to 
a certain  amount  of  a preparation  of  reference.  Aequivalent  were 
considered  daily  doses  which  in  parallel  groups  injected  intraperitoneally, 
produce  a minimal  gain  of  7 grams  of  weight  in  at  least  3 out  of  5 rats 
after  7 days.  Significant  deviations  from  this  threshold  effect  necessitate 
repeated  comparison  with  adjusted  doses. 

Estimations  with  dose:  effect  curves  are  inferior  to  threshold 
assay. 

Reference  preparation  and  threshold.  237  rats  in  60  groups  were 
used  for  3 (reference)  preparations  during  3 years.  Daily  doses  of  (I)  10, 
(II)  5.7  and  (III)  8 mg  acetone-dried  powder  (beef  pituitary)  purified 
to  (I)  250,  (II)  350  and  (III)  450  gamma  were  aequivalent.  They  pro- 
duced 7 gram  average  gain  of  weight  (stand,  dev.  8.7  gram).  58%  of 
these  rats  grew  more  than  7 gram  (33%:  7 to  10  gram),  54%  of  the 
groups  fulfilled  the  threshold  requirement.  Dry  powder  or  sterile  solu- 
tion does  not  deteriorate.  Almost  50%  failure  to  reach  threshold  is 
due  to  undetermined  factors. 

Purification.  Under  guidance  of  this  assay  yield  and  purification 
were  improved;  10  gamma  daily  of  our  most  potent  preparation  is 
aequivalent  to  450  gamma  of  standard  Nr.  III.  Procedure  and  analytic 
data  are  presented  by  E.  Dingemanse. 

Replacement.  98.5%  of  rats  loose  6.5%  to  20%  of  weight  within 
28  days  after  hypophysectomy  (loss  of  more  than  20%  = cachexia). 
Dehydration  is  slightly  in  excess  of  N-loss.  During  the  first  few  days: 
polydipsia  and  -uria  occurs.  Growth  hormone  improves  rate  of  survival 
and  condition,  glucose  does  not. 

To  443  rats  1 to  12  units  were  given  daily  during  8 — 166  days. 
Average  gain  not  above  100  grams,  maximal  gain  131  grams  (92  days). 
After  the  first  month  weight  increase  is  very  slow  and  becomes  indepen- 
dent of  dose.  (Antisubstances.)  Most  of  the  rats  tend  to  terminate 
growth  within  60  days  at  about  the  same  level.  The  standard  deviation 
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of  a large  average  growth  is  comparatively  less  than  of  a small  growth. 
The  gain  is  due  to  H20  in  excess  of  N-retention.  (Analyses  of  ground 
body  of  rats  by  Bertram).  Pituitary  substances  seem  to  increase  colloid 
osmotic  capacity  of  proteins. 

Purified  growth  hormone  does  not  prevent  atrophy  of  thyroid, 
adrenal,  gonad  and  sex-accessories,  it  does  not  stimulate  the  crop  gland 
of  pigeons  and  is  not  synergistic  with  P.L.  pregnancy  urine  extract, 
its  effect  is  not  enhanced  by  ZnS04.  In  normal  rats  the  purified  pre- 
paration is  inferior  to  the  crude  one.  No  gigantism  was  obtained  up 
to  now. 

Skeleton.  X-ray  photographs  of  the  tail  after  early  hypophysectomy 
(collab.:  Levie)  and  histology  of  skeleton  (Prof.  Heringa , Dr.  Kroon) 
show  atrophy  of  cartilage,  especially  of  proliferating  zone  and  irregular 
calcification  at  this  zone.  These  changes  can  be  prevented  but  not 
cured  by  growth  hormone.  Within  two  weeks  5 — 25  mm  growth  of 
tail  length  occurs;  this  growth  depends  on  dose  and  duration  of  treat- 
ment. The  vertebrae  become  larger.  In  controls  tail  growth  is  arrested. 
Length , and  X-ray  appearance  of  the  tail  open  a new  issue  for  assay  and 
analysis  of  the  effect  of  growth  hormone,  perhaps  less  prone  to  uncontroll- 
able influences  than  weight  assay. 

Thymus.  In  young  hypophysectomized  rats  growth  hormone  pre- 
vents atrophy  or  causes  hypertrophy  of  the  epitheloid  and  hyperplasia 
(secondary  ?)  of  the  “ lymphoid  ” cells,  with  marked  increase  of  the 
weight  of  the  thymus. 

Dingemanse,  E.  (Amsterdam).  Physical  and  chemical  characteristics 

of  purified  growth  hormone  from  beef  anterior  pituitary. 

By  a previously  described  procedure  pituitary  extracts  were  ob- 
tained, of  which  25  y produced  the  same  gain  of  body  weight  as  10 
to  18  times  as  much  of  a reference  preparation.  The  comparison  was 
done  in  groups  of  5 hypophysectomized  rats  and  the  effect  was  assumed 
as  equal,  when  after  7 daily  intraperitoneal  injections  at  least  3 of 
the  5 rats  gained  more  than  7 grams  of  weight. 

The  25  y preparation  was  dissolved  in  n 100  NaOH  and  to  this 
solution  a calculated  amount  of  active  coal  (Norit)  was  added.  The 
hormone  with  only  a fraction  of  impurities  is  absorbed  first,  eluted 
afterwards  with  liquid  phenole,  in  which  it  easily  dissolves  and  the 
solution  poured  into  a mixture  of  alcohol  and  ether.  Doses  of  10  y 
of  the  dried  precipitate  are  as  effective  as  25  y before  this  last  purifi- 
cation independently  whether  the  comparison  with  a preparation  of 
reference  is  done  during  7 or  10  days.  The  pertinent  analytic  data  are 
as  follows: 
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Biuret-,  ninhydrin-  and  Pauli’s  reactions  and  the  arginine  test 
of  Sakagouchi  are  positive.  The  elementary  composition  is  : C 49.76%, 
H 7.24%,  N 14.27%,  ash  2.4%.  After  24  hours  drying  above  P205 
at  a 0.1  mm  vacuum  S is  1.47%,  of  which  a considerable  part  after 
reduction  proved  to  be  in  sulfhydryl-groups.  Without  reduction  no 
sulfhydryl-groups,  only  dithio  ( — S — S — ) groups  were  present. 

Residual  nitrogen  was  1.28%. 

Pure  and  also  less  purified  preparations  are  soluble  at  pH  2.5 
and  also  at  pH  10  or  more.  At  pH  8 most  of  the  hormone  is  insoluble. 
Heating  at  pH  10  to  100°  C destroys,  while  heating  to  70°  C during 
y2  hour  leaves  almost  the  whole  activity  intact. 

In  25%  HC1  or  5%  KOH  during  24  hours  the  activity  disappears. 
Dry  powder  or  a solution  at  pH  10  are  stabile  at  room  temperature. 
Proteolytic  enzymes  (pepsin,  trypsin  -f-  enterokinase)  destroy  activity. 
Heating  to  220 — 230°  carbonifies  the  dry  substance. 

Optical  rotation  in  n/100  alkali  (oc  ) = — 120°  (3.52  mg  dissolved 
in  0.8  cc).  The  spectrum  of  the  same  solution  shows  a faint  absorption 
band  with  a maximum  at  2830  A,  minimum  at  2680  A.  The  absorption 
becomes  less  marked  with  more  purified  preparations.  Dissolved  at 
pH  10  growth  hormone  is  dialysable  through  collodium  and  it  is  ultra- 
fitrable  through  a collodium  membrane  with  a porosity  of  30  m //,. 
Preparations  of  30  y have  no  mammotrophic,  thyreotrophic  and  gonado- 
trophic and  corticotrophic  effect. 


Riddle,  Oscar  (Cold  Spring  Harbour,  N.  Y.).  The  share  of  prolactin 

in  the  recognized  total  of  anterior  pituitary  functions. 

The  several  structural  and  functional  changes  which  follow  removal 
of  the  anterior  lobe  (leaving  posterior  lobe  intact)  provide  a clue  to 
total  anterior  pituitary  function;  and  the  extent  to  which  any  of  these 
changes  can  be  prevented,  or  overcompensated,  by  injections  during 
the  first  10  days  following  such  hypophysectomy  provides  one  criterion 
for  the  action  of  any  adequately  purified  hormone  thus  injected. 

On  this  basis,  and  using  the  pigeon  as  the  experimental  animal, 
prolactin  has  no  ability  to  sustain  the  ovary  or  testis,  nor  to  sustain 
the  secondary  organs  which  depend  upon  the  hormones  produced  by 
ovary  or  testis;  it  has  no  ability  to  sustain  thyroid  size  and  apparently 
no  ability  to  increase  the  secretory  output  or  functioning  of  thyroid 
cells  ; again,  prolactin  can  be  obtained  free  of  demonstrable  ability  to 
sustain  the  structure  (function?)  of  the  adrenal  cortex;  it  apparently 
does  not  sustain  the  parathyroids  since  it  never  increases  the  serum 
calcium.  On  the  other  hand,  prolactin  has  apparently  specific  ability 
to  increase  liver  weight  along  with  marked  increase  in  at  least  certain 


21 


322 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


aspects  (storage  of  glycogen  and  fat)  of  hepatic  function.  It  has  ability— 
probably  largely  indirect  through  stimulation  of  appetite— to  sustain 
intestinal  tissue  and  pancreatic  tissue.  It  has  specific  ability  to  cause 
rapid  and  extreme  enlargement  of  the  crop-sacs.  It  has  ability  to  in- 
crease body  weight  and  appetite.  Moreover,  these  several  positive 
actions  are  also  obtained  in  intact  pigeons  and  (excepting  crop-sacs) 
are  probably  obtained  to  one  or  another  degree  in  at  least  some  mam- 
mals. In  the  completely  fasting  (10  days)  bypopbysectomized  bird, 
however,  prolactin  has  only  moderate  ability  to  maintain  liver  weight, 
slight  ability  to  sustain  intestinal  tissue,  and  no  ability  to  sustain 
pancreatic  tissue,  while  its  ability  to  proliferate  crop-sac  tissue  is 
greatly  diminished.  Finally,  it  appears  that  the  pituitary  contributes 
something  in  addition  to  prolactin  (or  a mixture  which  includes  pro- 
lactin) which  is  capable  of  sustaining  pancreatic  and  intestinal  (and 
liver  ?)  tissue  and  of  stimulating  appetite  in  greater  degree  than  does 
prolactin  alone. 

Prolactin  either  participates  in  or  potentiates  (svnergizes)  still 
other  actions.  Though  prolactin  alone  will  increase  the  deposit  of 
glycogen  and  of  fat  in  the  bird  liver  this  effect  is  increased  by  admix- 
ture with  another  pituitary  product — apparently  by  that  product  (or 
combination  of  products)  which  enlarges  adrenals  in  21-day  rats. 
Similarly  prolactin  seems  to  cause  a moderate  glycemia  in  pigeons  and 
rabbits  (New  Zealand  Whites),  but  the  admixture  of  some  other  pitui- 
tary product  apparently  increases  this  glycémie  response.  Prolactin 
induces  some  body  growth  in  the  dwarf  mouse  and  markedly  poten- 
tiates the  growthpromoting  effect  of  thyrotropic  hormone  in  that 
animal.  Again,  prolactin  increases  the  basal  heat  production  in  thvroid- 
less,  normal,  or  hypophysectomized  pigeons  measured  at  a temperature 
of  30°  C.  At  this  same  temperature,  in  pigeons  or  doves  with  intact 
thyroids,  an  increased  heat  production  is  potentiated  by  the  simul- 
taneous administration  of  prolactin  and  thyrotropic  hormone.  It  has 
become  evident  that  to  one  or  another  extent  prolactin  affects  the  meta- 
bolism of  protein,  carbohydrate  and  fat,  though  its  precise  rôle  is  not 
known  in  the  case  of  any  of  these  substances. 

Prolactin  specifically  stimulates  prepared  mammary  tissue  to  milk 
secretion.  It  is  unable  to  sustain  mammary  tissue  and  lactation  for 
long  under  the  many  organic  disabilities  that  follow  pituitary  removal. 
In  birds,  at  least,  injected  prolactin  is  able  to  suppress  current  release 
of  gonad-stimulating  hormone  from  the  pituitary,  and  thus  it  indirectlv 
depresses  (anti-gonad  action)  both  gametogenesis  and  hormone  pro- 
duction in  ovary  and  testis.  Related  in  part,  and  probablv  onlv  in 
part,  to  this  anti-gonad  action  is  the  little  understood  relation  of  pro- 
lactin to  the  exhibition  of  broody  and  parental  behavior. 
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Brooks,  Ch.  McC.  (Baltimore,  Md.).  The  effect  of  transaction  of  the 
pituitary  stalk  and  ablation  of  the  cerebral  sympathetic  nerve 
supply  on  certain  reproductive  functions  of  male  and  female  rabbits. 

Neither  section  of  the  pituitary  stalk  nor  sympathetic  denervation 
of  the  head  by  removal  of  the  superior  cervical  and  stellate  ganglia 
nor  a combination  of  the  two  abolishes  the  reproductive  activities  of 
male  rabbits.  Approximately  one-half  of  the  animals  studied  did  show- 
some  functional  deficiencies  following  stalk  section  but  this  was  attri- 
butable to  direct  injury  to  the  gland  or  extensive  circulatory  impairment 
which  occurred  at  the  time  of  operation.  Other  stalk-cut  males  mated 
normally  and  had  active  spermatozoa;  their  testes  showed  normal 
tubular  and  interstitial  tissue  and  their  pituitaries  contained  normal 
quantities  of  follicle  stimulating  and  luteinizing  principle. 

In  the  female,  ablation  of  the  sympathetic  nerve  supply  to  the 
pituitary  in  no  way  alters  reproductive  functions.  After  the  pituitary 
stalk  is  cut  in  addition  to  the  sympathectomy,  the  ovaries  and  genital 
tract  retain  their  normal  size  and  structure.  Ovarian  follicles  mature 
and  ovulation  results  on  injection  of  pregnancv  urine  extracts.  However, 
stalk-cut  rabbits  either  with  or  without  intact  sympathetic  systems 
fail  to  ovulate  following  coitus  despite  the  normality  of  their  repro- 
ductive organs.  Assays  of  both  follicle  stimulating  and  luteinizing 
hormone  content  of  the  glands  of  chronic  stalk-cut  females  show-  that 
the  gonadotropic  hormone  content  of  these  glands  is  frequently  as 
great  or  greater  than  that  of  the  glands  of  normal  animals.  The  pituitary 
activity  which  maintains  the  gonads  and  accessory  tissues  is  unimpaired 
but  the  sudden  discharge  of  ovulation-producing  substance  following 
coitus  does  not  occur  after  section  of  the  pituitary  stalk. 

It  has  been  suggested  that  other  endocrine  glands  may  play  an 
intermediate  rôle  either  in  the  excitation  of  the  pituitary  or  in  the 
mediation  of  its  effect  on  the  ovaries.  Therefore,  the  possibility  that 
the  adrenals  and  thyroid  glands  are  essential  to  the  coitus-induced 
activation  of  the  pituitary  was  investigated.  It  was  found  that  both 
thyroidectomized  and  completely  adrenalectomized  rabbits  which  were 
mated  on  the  first  or  second  day  following  the  glandular  ablations 
ovulated  normally.  These  endocrine  glands  are  not  essential  links  in  the 
chain  of  events  whereby  coitus  induces  ovulation  in  the  rabbit. 

These  experiments  indicate  that  in  the  rabbit  coitus-induced  anterior 
lobe  activity  is  neurally  rather  than  Immorally  mediated. 

Querido,  A.,  and  Overbeek,  G.  A.  (Leiden).  Hypophysis  and  blood 
formation. 

Clinical  observations  have  led  to  the  suggestion  of  a possible  re- 
lationship between  the  hypophysis  and  hematopoiesis.  This  view  was 
supported  by  experiments  of  Stewart  et  al.,  and  Overbeek , who  showed 
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that  hypophysectomy  in  rats  was  followed  by  a reticulopenia,  which 
did  not  respond  to  lowered  oxygen  tension  ( Stewart , et  ah). 

The  authors  made  an  attempt  to  trace  the  cause  of  this  reticu- 
lopenia. Differential  counts  of  bone  marrow  preparations  revealed  that 
the  reticulopenia  was  a manifestation  of  a decreased  red  blood  cell 
formation.  This  reduction  in  the  activity  of  the  bone  marrow  however 
was  only  confined  to  the  red  blood  cells.  No  changes  in  the  maturing 
of  the  white  cells  was  observed,  which  was  in  agreement  with  the  re- 
sults obtained  from  leucocyte  counts  made  in  the  peripheral  blood,  both 
after  hypophysectomy  alone,  and  after  combined  hypophysectomy 
and  splenectomy. 

It  was  made  improbable  that  the  reticulopenia  after  hypophysec- 
tomy is  caused  by  the  atrophy  of  other  endocrine  organs.  Extirpation 
of  gonads,  spleen,  thyroids  and  adrenals,  or  combined  removal  of  the 
three  first  mentioned  organs  failed  to  produce  a reticulopenia  as  ob- 
served after  hypophysectomy.  Nor  did  injections  of  cortine  and  anti- 
anemic  principle  (Pernaemon,  Organon)  into  hypophysectomized  ani- 
mals, prevent  the  disappearance  of  the  reticulocytes. 

The  substitution  of  the  factor(s)  prevailing  in  the  hypophysis 
and  whose  absence  is  (are)  the  cause  of  the  reticulopenia  was  tried.  The 
activity  of  the  preparations  was  determined  in  prophylactic  tests,  the 
injections  starting  immediately  after  the  hypophysectomy,  and  lasting 
14  days.  Positive  results  were  only  concluded  when  histological  control 
of  the  sella  turcica  yielded  negative  results.  A posterior  lobe  preparation 
(Piton,  Organon)  did  not  exert  any  action  on  the  disappearance  of  the 
reticulocytes  from  the  blood;  however  a crude  anterior  lobe  preparation 
(obtained  by  the  extraction  of  acetone  dried  anterior  lobes  of  beef 
hypophysis,  both  at  pH  = 10  as  at  pH  = 6)  prevented  the  reticulo- 
penia. It  was  shown  that  the  thryreotropic,  gonadotropic,  growth 
hormone,  or  prolactine  fraction  was  not  responsible  for  this  effect. 
The  active  principle  is  not  heatstable,  insoluble  in  ethylalcohol  and 
can  be  absorbed  on  coal  at  pH  = 6. 

The  hone  marrow  of  hypophysectomized  rats  however  has  not 
lost  its  ability  to  respond  with  reticulocytosis  ; hypophysectomized  ani- 
mals, injected  with  phenylhydrazin  reacted  with  an  anemia  of  the  re- 
generative type. 

So  it  is  hardly  possible  to  assume  a direct  action  of  the  anterior 
lobe  in  blood  formation ; we  would  rather  suggest  that  the  activity  of 
the  bone  marrow  is  determined  by  the  rate  of  blood  destruction  (destruc- 
tion products  or  number  of  erythrocytes),  and  that  this  destruction  is 
reduced  below  the  threshold  value  in  the  hypophysectomized  animal. 
The  active  principle  of  the  anterior  lobe  may  therefore  act  directly 
or  indirectly  on  the  blood  destruction. 
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Zum  Thema:  Analisi  elettroacustica  del  linguaggio.  — cf.  Kon- 
gressbericht I,  p.  58,  61. 

Battisti,  Carlo  (Florenz).  Die  elektroacustischen  Methoden  in  der  Sprach- 
analyse. 

Ich  bin  nicht  allein  als  Phonetiker,  sondern  in  erster  Linie  als 
Sprachforscher  der  Meinung,  dass  die  Zukunft  der  phonetischen  Wissen- 
schaft in  der  Verfeinerung  der  experimentellen  Arbeitsmethoden  liegt. 
Die  alte  Vorstellung,  dass  unser  Gehör  für  die  wissenschaftliche  Ver- 
wertung der  Schallempfindungen  genüge,  hat  leider  irrige  Vorstellungen 
verbreitet,  die  sich  unheilvoll  in  der  Linguistik  ausgewirkt  haben.  Natür- 
lich ist  heutzutage  die  experimentelle  Phonetik  nicht  allen  Anforderun- 
gen gewachsen,  die  der  Phonetiker  und  der  Sprachforscher  aufstellen. 
Dazu  habe  ich  in  meiner  „Fonetica  Generale“  1937  Stellung  genommen. 
Ich  hege  aber  die  Hoffnung,  dass  wir  auch  weiter  Jahr  für  Jahr  in 
diesem  Zweige  Fortschritte  machen  werden. 

In  der  elektroakustischen  Schallanalyse  erblicke  ich  aber  seit  der 
Lektüre  des  grundlegenden  Werkes  des  P.  Agostino  Gemelli:  „Analisi 
elettro-acustica  del  linguaggio“,  1934,  und  der  weiteren  Abhandlungen 
desselben  Gelehrten,  vor  allem  aber  nach  der  Besichtigung  des  gross 
angelegten  Laboratoriums  der  Kath.  Universität  in  Mailand  und  nach  den 
in  meiner  Gegenwart  ausgeführten  Experimenten,  die  Möglichkeit  einer 
raschen  Befriedigung  mancher  wissenschaftlicher  W ünsche.  Ich  weiss 
nicht,  ob  man  mit  dieser  Methode  allein  alle  noch  experimentell  zu  lösen- 
den Fragen  bewältigen  wird;  sie  hat  aber  einige  sehr  bedeutende  \ orteile 
gegenüber  den  bis  jetzt  geltenden  Arheitsrichtungen : 

1.  die  leichte  wissenschaftliche  Verwertung  der  graphischen  Er- 
gebnisse; 

2.  die  Möglichkeit  einer  weiteren  technischen  \ ervollkommnung; 

3 . die  wissenschaftliche  Genauigkeit  der  experimentellen  Erzeugnisse  ; 

4.  die  wissenschaftliche  Genauigkeit  der  Registrierung; 

5.  vor  allem  die  vollständige  L nbeeinflussung  der  Versuchsperson, 
wodurch  die  den  normalen  Sprachverhältnissen  entsprechende  seelische 
und  physiologische  Ruhe  und  Freiheit  gewährleistet  werden.  Auch  dar- 
über verweise  ich  auf  die  Ausführungen  in  meiner  ..Fonetica  generale“. 

Colombi,  C.  (Milano).  La  registrazione  elettroacustica  nella  valutazione 

e nella  interpretazione  dei  rumori  dei  polmoni. 

Colla  apparecchiatura  piii  perfezionata  della  moderna  elettro- 
acustica sono  stati  registrati  i rumori  del  polmone  che  si  generano  nel- 
l uomo  sano  e negli  ammalati  di  forme  delFapparato  respiratorio. 

Vengono  discusse  le  caratteristiche  elettroacustiche  di  alcuni  di 
questi  rumori  polmonari  ed  è proposta  una  interpretazione  della  genesi 
del  murmure  vescicolare  normale. 
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Zum  I hema:\  itamin  ßi-Complex.—  cf. Kongressbericht  I.  p. 67, 69. 

Kühnau,  J.  (Wiesbaden).  Vorkommen  und  physiologische  Funktion 

des  Trigonellins  im  tierischen  Organismus. 

Nachdem  das  pellagraverhütende  Vitamin  (der  P.P. -Faktor)  mit 
der  Nikotinsäure  identifiziert  wurde,  deren  Amid  einen  Baustein  der 
Codehydrase  I und  II  bildet,  gewann  die  Frage  nach  dem  Vorkommen 
der  Nikotinsäure  in  der  Natur  an  Bedeutung.  Die  meisten  pellagra- 
wirksamen Nahrungsmittel  pflanzlicher  Herkunft  enthalten  keine  Ni- 
kotinsäure, sondern  an  ihrer  Stelle  ihr  Methylbetain  Trigonellin.  das 
auch  im  tierischen  Organismus  aus  peroral  zugeführter  Nikotinsäure 
entsteht.  Es  ergab  sich,  dass  Trigonellin  ein  weitverbreiteter  Bestand- 
teil tierischer  Gewebe  ist,  nicht  nur  bei  Wirbellosen,  wie  Ackermann 
fand,  sondern  auch  bei  Fischen  und  Säugern  (Rind,  Schwein).  Besonders 
reichlich  Trigonellin  findet  sich  in  der  Nebenniere.  Auch  in  der  Kuh- 
milch kommt  es  vor.  Die  im  Organismus  stattfindende  Methylierung 
der  Nikotinsäure  zu  Trigonellin  ist  umkehrbar,  da  Lebergewebe  Tri- 
gonellin in  Nikotinsäure  umzuwandeln  vermag.  Es  scheint  danach, 
dass  Trigonellin  das  eigentbche  Pellagra  vitamin  ist.  Dafür  spricht  auch, 
dass  die  allen  anderen  wasserlöslichen  Vitaminen  gemeinsame  Eigen- 
schaft der  reversiblen  Reduzierbarkeit  nur  dem  Trigonellin,  nicht  der 
Nikotinsäure  zukommt.  Trigonellin  bildet  ein  gut  kristallisierendes 
Hämochromogen,  das  in  seinen  physikalischen  und  chemischen  Eigen- 
schaften-der  prosthetischen  Gruppe  des  Cytochroms  sehr  ähnlich  ist. 
Es  spielt  offenbar  im  physiologischen  Blutfarbstoffab-  und  -umbau  eine 
Rolle,  da  die  Pellagra  mit  Porphyrinurie  und  vermehrter  Eisenausschei- 
dung einhergeht,  und  diese  Störungen  durch  Nikotinsäurezufuhr  sofort 
beseitigt  werden  können. 

Green,  D.  E.,  and  Corran,  H.  S.  (Cambridge,  England).  The  isola- 
tion of  a flavin-protein  compound  from  milk. 

There  has  hitherto  been  no  direct  demonstration  of  the  existence 
in  animal  tissues  of  catalytically  active  compounds  similar  to  the 
Warburg- Christian  “ Yellow  Ferment  ” of  yeast.  We  have  succeeded 
in  isolating  a flavin-protein  compound  from  cows’  milk  by  the  following 
procedures  : 

(1)  rennin  treatment,  followed  by  half- saturation  of  the  whey 
with  ammonium  sulphate;  (2)  fat  extraction  of  the  dried  precipitate: 
(3)  reprecipitation  with  33%  saturated  ammonium  sulphate  at  pH  4.0 
and  0°;  (4)  elimination  of  the  fraction  insoluble  in  25%  saturated  am- 
monium sulphate,  at  pH  4.0  and  in  presence  of  10%  alcohol;  (5)  ad- 
sorption on  and  elution  from  alumina  cy  and  finally  further  fractiona- 
tion with  ammonium  sulphate.  The  yield  of  orange  yellow  powder  is 
about  1 gm.  from  20  litres  of  milk. 
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Addition  of  hydrosulphite  to  a solution  of  the  milk  flavoprotein 
discharges  the  yellow  colour,  and  shaking  with  air  restores  it.  By 
treatment  with  methanol,  it  is  possible  to  extract  the  coloured  prosthetic 
group  from  the  denatured  protein.  The  yellow  coloured  and  green 
fluorescing  methanol  extract  is  decolourized  by  hydrosulphite,  and  the 
colour  is  restored  by  shaking  with  air.  The  absorption  spectrum  is 
identical  with  that  of  riboflavin.  The  available  evidence  indicates  that 
the  prosthetic  group  is  lactoflavin  phosphate. 

Milk  flavoprotein  catalyses  the  following  reactions: 

(1)  oxidation  of  the  reduced  phospho-pyridine-nucleotides  by  car- 
riers such  as  methylene  blue,  flavin  and  cytochrome  c;  (2)  oxidation 
of  the  substrates  of  coenzyme  dehydrogenase  systems,  by  carriers,  in 
presence  of  the  respective  dehydrogenases  and  the  coenzyme.  Calcula- 
tion shows  that  1 molecule  of  flavoprotein  catalyses  the  oxidation  by 
methylene  blue  of  about  1000  molecules  of  coenzyme  I per  minute. 

The  physical  and  chemical  properties  clearly  indicate  that  milk 
flavoprotein  is  not  identical  with  its  counterpart  in  yeast,  although  there 
are  some  similarities.  It  is  important  to  note  that  milk  flavoprotein 
is  not  identical  with  coenzyme  factor,  and  possesses  only  to  a slight 
degree  the  catalytic  activity  of  the  factor.  The  physiological  role  of 
the  new  compound  has  yet  to  be  clarified. 


IV.  Addenda 


Voten  zu  den  Diskussionsthemata 


Zum  Thema  : „Verknüpfung  von  lokalem  Stoffwechsel  mit  der  Kreis- 
laufregulierung“. 

Heymans,  C.  (Gand). 

In  früheren  Mitteilungen  haben  wir  bereits  darauf  hingewiesen, 
dass  die  C02  hauptsächlich  reflektorisch  durch  Reizung  der  Chemo- 
rezeptoren des  Glomus  caroticum  vasokonstriktoriscb  wirkt  und  nur 
nebenher  durch  direkte  Reizung  der  Vasomotorenzentren.  Ausserdem 
sei  erwähnt,  dass  die  Selbststeuerung  des  Kreislaufes  nicht  allein  durch 
die  Pressorezeptoren  des  Aortenbogens  und  des  Sinus  caroticus  bewerk- 
stelligt wird,  sondern  auch  durch  die  Pressorezeptoren,  die  in  den  Ge- 
fässen  des  Thorax  und  des  Splanchnicusgebietes  lokalisiert  sind,  auch 
diese  Pressorezeptoren  spielen  eine  Rolle  bei  der  kollateralen  Vaso- 
konstriktion und  daher  bei  der  Blutverteilung. 

Arch,  internat.  Pharmacodyn.  et  Thér.  1932,  43,  86.  — Ibid.  1937,  55,  233.  — .Amer.  Jl.  Physiol. 
1936,  117,  619. 

Zum  Thema  : „Cholinergy  and  Adrenergy“. 

Chauchard,  Paul  (Paris). 

D’après  mes  recherches,  a)  la  transmission  ganglionnaire  nécessite 
un  certain  accord  (notamment  chronaxique)  entre  les  deux  neurones, 
b)  les  agents  pharmacologiques  (nicotine,  acétylcholine,  etc.  . . .) 
agissent  sur  le  neurone  préganglionnaire  et  non  sur  les  cellules  ganglion- 
naires. Ceci  plaide  plutôt  en  faveur  d’un  mécanisme  physique  de 
transmission,  mais  paraît  dépendre  d’une  influence  régulatrice, 
tonique,  de  l’acétylcholine  (augmentation  de  chronaxie  et  de  sensibilité 
pharmacologique  des  neurones  ganglionnaires  après  énervation,  et 
arrêt  de  transmission,  levé  par  rétablissement  de  l’excitabilité  — acétyl- 
choline, ésérine,  etc.,  — des  fibres  préganglionnaires  non  encore  dé- 
générées.) 

Gaddum,  J.  H.  (London). 

Ephedrine  bas  actions  on  adrenergic  nerves  which  resemble  the 
actions  of  eserine  on  cholinergic  nerves.  Blaschko , Richter  and  Schloss- 
mann1) have  shown  that  the  destruction  of  adrenaline  by  amine- 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


329 


oxidase  in  vitro  is  inhibited  by  ephedrine  just  as  the  destruction  of 
acetylcholine  is  inhibited  by  eserine.  Both  effects  are  probably  due  to 
substrate  competition.  Various  workers  have  shown  that  small  doses 
of  ephedrine  increase  the  pharmacological  effects  of  adrenaline,  but 
that  large  doses  have  the  opposite  effect.  Kwiatkowski  and  I2)  have 
found  that  the  physiological  effects  of  stimulating  adrenergic  nerves 
may  also  be  increased  by  ephedrine.  Stimulation  of  the  adrenergic 
nerves  in  a perfused  rabbits  ear  causes  the  liberation  of  a substance 
which  can  be  detected  in  a colorimetric  test  for  adrenaline  devised  in 
my  laboratory  by  Shaw3).  If  the  perfusion  fluid  contains  ephedrine 
the  yield  of  this  substance  is  increased.  A specific  modification  of  the 
colorimetric  test  shows  that  this  substance  is  not  noradrenaline.  Adre- 
naline is  the  only  one  of  a series  of  similar  substances  whose  properties 
in  this  specific  test  correspond  with  those  of  the  substance  liberated  in 
the  ear. 

*)  Blaschko,  H.,  Richter , D.  and  Schlossmann,  H.  (1937),  Biochem.  J.  31,  2187.  2)  Gaddum,  J.  H. 

(1938',  Brit.  Med.  J.  i,  713.  3)  Shaw,  F,  H.  (1938),  Biochem.  J.  32,  19. 


Gautrelet,  J.  (Paris). 

A propos  du  rapport  de  Bacq  nous  rappelerons  que  nous  avons 
mis  en  évidence  dès  1936  avec  E.  Corteggiani , Kaswin  et  Mentzer1) 
l’existence  d’un  complexe  acétylcholinique  dans  la  suspension  aqueuse 
de  cerveau  dont  0.  Loewi  (juillet  1937)  puis  Mann,  Tennenbaum  et 
Quastel  (1938)  devaient  affirmer  l'existence.  Il  appartenait  à E.  Cor- 
teggiani de  montrer  (avril  1937) 2)  qu’insoluble  dans  l’eau  le  complexe 
était  susceptible  de  libérer  A.  C.  non  seulement  sous  l’influence  de  la 
chaleur,  mais  des  acides,  de  l’alcool,  de  l’acétone  et  de  souligner  (juillet 
1937) 3)  que  si  l’ésérine  était  nécessaire  à sa  stabilité  en  milieu  aqueux, 
elle  ne  l’était  pas  en  milieu  physiologique.  Un  tel  complexe  existe4) 
dans  le  système  nerveux  central  et  aussi  dans  l’intestin,  de  vertébrés 
et  d’invertébrés.  Nous  avons  opéré  sa  reconstitution  avec  E.  Cor- 
teggiani, A.  Carayon  et  A.  Kasivin5)  après  addition  d’A.  C.  à la  substance 
cérébrale  en  présence  comme  en  l’absence  d’ésérine. 

*)  Biol.  1936,  CXXIII.  667.  *)  Biol.  1937,  CXXIV,  1197.  =)  Biol.  1937,  CXXV,  944.  ■>)  Thèse  Sciences 
Paris  1938.  ;)  Biol.  1937,  CXXV,  945. 

Scheminzky,  F.  (Wien). 

Nach  Kroll  können  aus  dem  Zentralnervensystem  durch  Leduc’ 
sehe  Ströme  in  Schlaf  bzw.  durch  Faradisierung  in  Krampf  versetzter 
Tiere  „Schlaf“-  bzw.  „Krampfstoffe“  gewonnen  werden,  die  bei  Emp- 
fängern wieder  Schlaf  oder  Krampf  hervorbringen.  Wiederholung  der 
Versuche  an  Fröschen,  gemeinsam  mit  Köllensperger : Hervorrufen  der 
Galvano-Narkose  durch  absteigenden,  bzw.  des  galvanischen  Krampfes 
durch  aufsteigenden  galvanischen  Strom.  NaCl-Zerreibung  des  Spender- 
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Rückenmarkes.  Ergebnisse:  bei  jeder  Art  der  galvanischen  Durch- 
strömung entstehen  im  Rückenmark  Stoffe,  welche  die  zentrale  Erreg- 
barkeit bei  den  Empfänger-Tieren  deutlich  erhöhen;  der  Wirkungsver- 
lauf  und  das  rasche  Unwirksam- Werden  des  ,, Erregungsstoffes“  konnte 
mit  dem  Stromdosisverfahren  quantitativ  verfolgt  werden. 

Zum  Thema  : „Über  Hydrierungen  im  Tierkörper  und  die  physiologische 

Reversibilität  oxydativer  Abhaureaktionen“. 

Krebs,  H.  A.  (Sheffield,  England). 

Hydrogenations  are  necessarily  coupled  with  dehydrogenations. 
The  study  of  enzymic  hydrogenations  encounters  many  technical 
difficulties  because  the  dehydrogenating  part  of  the  system  is  com- 
plicated or  unknown.  The  experimental  analysis  becomes  simpler  if 
the  physiological  dehydrogenating  system  (substrate  + dehydrogenase) 
is  replaced  by  Na-hydrosulphite.  In  the  presence  of  succinic  dehydro- 
genase hydrosulphite  readily  reduces  fumarate  to  succinate:  in  the 
presence  of  malic  dehydrogenase  + cozymase  it  reduces  oxaloacetate 
to  malate.  In  the  latter  case  of  enzymic  hydrogenation  the  formation 
of  dihydrocozymase,  a reaction  discovered  by  0.  Warburg,  is  the  primarv 
step. 

Zum  Thema  : „Permeabilität  der  Haut  für  Arzneien  und  Gifte“. 

Hermann,  Siegwart  (Prag). 

Die  tierische  und  menschliche  Haut  ist  nicht  an  allen  Stellen 
für  einen  und  denselben  Stoff  permeabel.  Wir  konnten  z.  B.  Insulin 
nur  an  bestimmten  Hautstellen  zur  Resorption  bringen  und  an  manchen 
nur  dann,  wenn  es  uns  gelang  die  chemische  Zusammensetzung  zu 
beeinflussen.  Die  Haut  hat  nicht  an  allen  Stellen  die  gleiche  Reaktion, 
d.  h.  die  gleiche  Wasserstoffionenkonzentration.  Dies  ist  nur  ein  Faktor 
für  die  ungleiche  Reaktionsfähigkeit  der  Haut.  Die  chemische  Zu- 
sammensetzung ist  an  verschiedenen  Stellen  verschieden.  Die  dadurch 
bedingten  chemischen  Reaktionen  auf  der  Haut  und  in  der  Haut  dürfen 
nicht  unterschätzt  werden.  Von  Bedeutung  ist  auch  die  physikalisch- 
chemische Beeinflussung  der  Permeabilität  durch  Cholesterin.  Dies 
gilt  insbesondere  für  die  Insulinaufnahme  durch  die  Haut. 

Rothlin,  E.  (Basel). 

Untersuchungen  über  das  Eindringen  von  organischem  Ca- Salz 
(verwendet  wurde  Ca-gluconat-lactobionat  in  geeigneter  Salbengrund- 
lage) in  die  Haut  ergaben  einen  deutlichen  Mehrgehalt  an  Calcium  der 
behandelten  Haut.  Der  Nachweis  wurde  sowohl  qualitativ-histologisch 
als  quantitativ-chemisch  durchgeführt.  Die  behandelten  Hautstücke 
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wurden  vor  der  Analyse  peinlich  mit  Äther  oder  Petroläther  gereinigt. 
Auf  Grund  der  histologischen  Bilder  ist  anzunehmen,  dass  die  natür- 
lichen Poren  der  Haut  die  Eintrittspforte  für  die  Salbe  sind. 

Zum  Thema:  „Elektrische  Zellparameter  und  Reizgesetze“. 

Scheminzky,  F.  (Wien). 

Im  Gegensatz  zum  peripheren  Nerven  verhält  sieh  das  Rücken- 
mark gegenüber  dem  konstanten  galvanischen  Strom  wie  ein  innerlich 
polarisiertes  Gebilde  und  reagiert  je  nach  der  Stromrichtung  entgegen- 
gesetzt. Absteigende  Stromrichtung  führt  über  Herabsetzung  der  Er- 
regbarkeit zur  Lähmung  („Galvano-Narkose“),  aufsteigende  Strom- 
richtung über  Steigerung  der  Erregbarkeit  zu  stärkster  Erregung 
(„galvanischer  Krampf“).  Zentral  lähmende  Stoffe  vermindern  die 
Stromdosis  für  die  Galvanonarkose  und  erhöhen  diejenige  für  den 
galvanischen  Krampf,  zentral  erregende  Mittel  wirken  umgekehrt. 
Wird  mit  dem  „Stromdosis- Verfahren“  die  Wirkung  der  genannten 
Pharmaka  bei  absteigender  oder  aufsteigender  Durchströmung  des 
Tieres  vom  Augenblick  der  Injektion  an  quantitativ  verfolgt,  so  werden 
vollkommen  spiegelbildliche  „Wirkungskurven“  erhalten;  diese  be- 
weisen besonders  klar  die  funktionelle  Polarität  im  Rückenmark. 

Zum  Thema  : „Le  contrôle  réflexe  de  la  respiration“. 

Ch  auch  ARD,  Paul  (Paris). 

L’analyse  chronaximétrique  appliquée  au  système  itératif:  fibres 
centripètes  respiratoires  vagales,  centre  respiratoire,  montre  une 
action  centrale  facilitante  de:  acétylcholine,  adrénaline,  yohimbine, 
et  stimulations  centripètes,  une  action  empêchante  de  l’atropine;  tout 
se  passe  là  comme  pour  les  systèmes  cholinergiques  sans  innervation 
adrénergique  antogoniste  de  la  vie  de  nutrition:  on  pourrait  admettre 
un  mécanisme  cholinergique  dans  le  fonctionnement  des  réflexes  respira- 
toires. 

Pi  Suner,  A. 

J.  F.  et  C.  Heymans  explorant  la  sensibilité  du  poumon  aux  exci- 
tations asphyxiques  sur  une  préparation  de  tête  isolée  (pneumogas- 
trique conservé,  cœur  et  aorte  exclus)  sont  arrivés  à une  conclusion 
négative.  Ils  ont  constaté  aussi  dans  ces  conditions  l'absence  de  tout 
tonus  vagal.  Pour  notre  part  nous  avons  observé  des  réflexes  respira- 
toires en  réponse  à l’inhalation  de  C02,  ou  à l’asphyxie  après  saignée  du 
tronc  poussée  jusqu'à  l’arrêt  du  cœur.  Nous  l’avons  également  observé 
en  perfusant  les  poumons  isolés.  Les  effets  respiratoires  du  tonus  vagal 
persistent  après  la  saignée.  Ils  disparaissent  par  la  section  des  vagues. 
Les  expériences  de  Dirken  et  v.  Dishoeck.  bien  que  ces  auteurs  rejettent 
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une  sensibilité  spécifique,  confirment  l’existence  d une  sensibilité  des 
poumons  au  C02  respiré  qui,  dans  leurs  expériences,  agit  à des  concen- 
trations infranormales. 

Zum  Thema  : “The  function  of  the  adrenal  cortex”. 

Lundsgaard,  Einar  (Kopenhagen). 

Zu  dem  Vortrag  von  Verzâr  möchte  ich  folgendes  bemerken. 
Auch  ich  bin  der  Ansicht,  dass  Phosphorylierungsvorgänge  bei  der  ak- 
tiven Hexoseresorption  mitwirkend  sind.  In  meinem  Institut  sind  die 
Resultate  der  Terzdrschen  Schule  betreffend  die  Kohlehydratresorption 
bei  epinephrectomierten  Ratten  bestätigt  worden.  Nach  Epinephrec- 
tomie  finden  wir  aber  nicht  nur  die  Hexoseresorption,  sondern  auch  die 
Aminosäureresorption  herabgesetzt,  was  mehr  für  eine  unspezifische 
Resorptionshemmung  spricht.  Die  Pentoseresorption  ist  wahrschein- 
lich kein  Mass  der  passiven  Resorption  (Diffusion).  Lokale  Phloridzin- 
vergiftung hebt  nicht  nur  die  Glukose-,  sondern  auch  die  Pentoseresorp- 
tion fast  völlig  auf,  lässt  aber  die  Aminosäureresorption  unbeein- 
trächtigt. Die  Resorptionsverhältnisse  nach  lokaler  Phloridzinvergif- 
tung und  nach  Epinephrectomie  sind  also  weitgehend  verschieden. 

Zum  Thema  : „Les  hormones  du  lobe  antérieur  de  Phypophyse“. 

Reiss,  Max  (Prag). 

Die-  Fettverarmung  komplett  hypophysektomierter  Tiere  ist  auf 
ein  Fehlen  des  corticotropen  Wirkstoffes  und  auf  Unterfunktion  der 
Nebennierenrinde  zurückzuführen.  Bei  inkompletter  Hypophvsek- 
tomie  tritt  eine  abnorm  hohe,  kompensatorische  Mehrproduktion  an 
corticotropem  Wirkstoff  und  infolgedessen  \ermehrung  des  Körper- 
fettes auf.  Als  Ursache  der  Fett  Verarmung  ward  die  erhöhte  Kohle- 
hydratverbrennung nach  Hypophysektomie  angesehen,  sie  wird  durch 
coricotropen  Wirkstoff  normalisiert.  Die  Annahme  eines  Fettstoff- 
wechsel- und  eines  diabetogenen  Hormons  (Anselmino)  ist  hiernach 
nicht  zwingend,  auch  konnte  die  Ultrafiltrationstrennung  des  cortico- 
tropen von  anderen  Hormonen  nicht  bestätigt  werden.  Die  spezifisch- 
dynamische Eiweisswirkung  wird  durch  den  corticotropen  V irkstoff 
nicht,  sondern  nur  durch  die  Gesamtfraktion  der  Wachstumshormone 
des  Hypophysenvorderlappens  wieder  hergestellt. 

Zum  Thema:  „Vitamin-B2- Komplex“. 

Ball,  Eric,  G.  (Berlin-Dahlem). 

Evidence  vdll  be  presented  to  shovr  that  xanthine  oxidase  is  a 
flavin-proteid.  Its  properties  and  those  of  three  other  flavin-proteid 
enzymes  also  isolated  in  the  Kaiser- Wilhelm-Institut  für  Zellphvsiologie 
will  he  compared. 
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Euler,  H,  v.  (Stockholm). 

Für  das  „gelbe  Ferment“  oder  Flavinenzym  (Riboflavinphosphor- 
säureproteid) ist,  wie  schon  oft  betont  wurde,  die  physiologische  Rolle 
im  Tierkörper  noch  unbekannt.  Nachdem  sich  nun  gezeigt  hat,  dass  die 
Oxydation  der  Dihydrocozymase  durch  die  Diaphorase  (Euler,  Adler , 
Hellström)  bzw.  den  Coenzyme  factor  (Dewan  und  Green)  erfolgt,  ist  es 
zweifelhaft,  ob  wirklich  dem  Flavinenzym  selbst  die  bisher  angenom- 
mene, zentrale  Rolle  beim  Kohlehydratabbau  im  Tierkörper  zukommt, 
oder  ob  das  Flavinenzym  seine  Hauptrolle  als  Komponente  eines  En- 
zyms des  Riboflavin-adenin-dinukleotids  spielt,  wie  es  von  Karrer 
(Solvay-Kongr.  Okt.  1937,  Helv.  21),  Warburg  und  Christian  (Riochem. 
Z.  295)  und  von  Straub  (Nature  141)  isoliert  wurde.  In  der  Leber  fanden 
wir  (Euler,  Adler , Günther,  Das,  Z.  physiol.  Chem.  254)  ein  von  Fla- 
vinenzym verschiedenes,  flavinhaltiges  Enzym,  welches  Dihydro- 
Codehydrasen  nicht  zu  oxydieren  vermag. 

Hinsichtlich  der  Eigenschaften  der  Muskel-Diaphorase  bestehen 
noch  insofern  Unstimmigkeiten,  als  wir  dieselbe  nur  auf  Dihydro- 
cozymase eingestellt  finden,  während  nach  Dewan  und  Green  auch 
Codehydrase  II  von  diesem  Stoff  oxydiert  wird.  Letztere  Fähigkeit 
fanden  wir  nur  bei  einem  Diaphorase-ähnlichen  Enzym  aus  Bact.  Coli. 
Vielleicht  existieren  verschiedene  Diaphorasen. 

Hinsichtlich  der  Eingliederung  der  Diaphorase  in  den  Weg  des 
aeroben  Kohlehydratabbaues  haben  wir  schon  betont,  dass  dieses 
Enzym  wesentlich  gleichartige  Funktionen  erfüllt  wie  das  Dicarbonsäure- 
System  Szent-Györgyis.  Unter  Zuziehung  des  Krebs’ sehen  Zitronen- 
säure-Zyklus lässt  sich  ein  Abbauschema  aufstellen  (vgl.  Scientia  1938), 
in  welchem  die  Diaphorase-  und  die  Dicarbonsäurewirkungen  sich  nicht 
überschneiden,  sondern  hintereinandergekoppelt  sind.  Man  kann  an- 
nehmen, dass  im  Muskel  überhaupt  alle  diejenigen  aeroben  Vorgänge, 
die  durch  Cozymase  katalysiert  sind,  durch  die  Diaphorase,  nicht  durch 
das  C4-Dicarbonsäuresystem  verknüpft  sind. 

Van’t  Hoog,  E.  G.  (Amsterdam). 

Ich  möchte  aufmerksam  machen  auf  die  aseptische  Drosophila- 
Kultur  in  Reagenzgläsern  als  ein  sehr  empfindliches  Reagenz  auf  die 
Bestandteile  der  Vitamin-B-Gruppe.  Eine  fast  synthetische  Nahrung, 
ausreichend  für  ca  400  Individuen  in  10  Röhren  enthält:  1,8  g Agar- 
Agar;  0,5  g Rohrzucker;  10  ccm  Kasein-Pepton;  1 mg  Cholesterin; 
Salze;  10  fc g Aneurin;  20  jug  Flavin  und  z.  B.  Reisextrakt  als  Vitamin- 
Bg-Komplex.  Lässt  man  einen  beliebigen  Bestandteil  weg,  wird  die  Ent- 
wicklung der  Drosophila  unmöglich.  Kleinste  Mengen  wieder  zuge- 
fügt (z.  B.  bei  Aneurin  1/16  bis  % /tg  pro  Röhre)  ergaben  scharfe  Reak- 
tion. Vorteile  dieser  Methodik:  keine  Darmbakterien  (also  keine 
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Yitamin-B- Synthese  im  Darm),  — wenig  Material  benötigt  für  Hun- 
derte von  Individuen,  — Ergebnisse  nach  ca.  7 Tagen. 

Merkwürdigerweise  bedarf  Drosophila  keines  der  für  den  Menschen 
nötigen  fettlöslicben  Vitamine,  nur  Cholesterin  ist  für  das  Wachstum 
dieses  Insekts  unerlässlich. 

Zum  Thema  : „Sur  les  poisons  potentiels“. 

Jendrassik,  L.  (Pécs). 

Diese  Erscheinungen  sollten  heute  noch  phänomenologisch  be- 
handelt werden.  Seit  den  ersten  Beobachtungen  von  W.  Straub  sind 
immer  noch  die  Tatsachen  wesentlich.  Es  gibt  vorübergehende  Wir- 
kungen, die  trotz  Anwesenheit  des  Wirkstoffes  verschwinden,  und  welche 
durch  Konzentrationsänderungen  des  Mediums  hervorgerufen  werden. 
Eine  theoretische  Erklärung  entbehrt  jeder  sicheren  Grundlage.  Es 
wäre  vorteilhaft,  wenn  man  schon  bei  Benennung  der  Erscheinung 
nichts  diesbezüglich  vorwegnehmen  wollte.  Die  Ausdrücke  „Potential- 
gift“ und  „Potentialgiftwirkung“  sind  aus  mehreren  Gründen  nicht 
vorteilhaft.  Fast  alle  Substanzen  zeigen  ja  Wirkungen  von  Potential- 
charakter. Wir  haben  in  erster  Reihe  darauf  hingewiesen  (vgl.  1)2). 
dass  fast  alle  Wirkungen,  welche  man  an  überlebenden  isolierten  Or- 
ganen zu  studieren  pflegt,  eigentlich  Potentialwirkungen  sind.  Die 
Vergänglichkeit  hängt  in  erster  Linie  von  der  Dosierung  ah.  da  oberhalb 
bestimmter  Konzentrationsgrenzen  die  Wirkung  zu  einer  dauernden 
werden  kann.  Neben  den  Potentialwirkungen  können  dieselben  Sub- 
stanzen gleichzeitig  auch  andere,  dauernde  Wirkungen  entfalten  3)4)5). 
Dieselbe  Substanz  kann  an  einem  Tierorgan  dauernde,  an  einem  an- 
deren jedoch  Potentialwirkungen  zeigen.  Aus  allen  diesen  Gründen 
haben  wir  seit  1925  den  Ausdruck  „Potentialwirkung“  bevorzugt.  Es 
wäre  jedoch  vorteilhaft  auch  auf  die  „Potential“-Bezeichnung  zu  ver- 
zichten, und  anstatt  dieser  einfach  von  „ Änderungswirkungen “ („\  aria- 
tions“-,  „Alterations“-  oder  „Alloiotische“,  verkürzt:  V -Wirkungen) 
zu  sprechen.  Ein  umfassenderer  Begriff  wäre  der  der  flüchtigen,  ■■fu- 
gienten “ Wirkungen,  welcher  auch  jene  beinhalten  würde,  deren  'S  er- 
gänglichkeit  durch  Zersetzung,  Wegdiffundieren  usw.  verursacht  wird. 
Diesen  gegenüber  können  die  Änderungswirkungen  als  solche  definiert 
werden,  deren  Vergänglichkeit  nicht  durch  Nebenumstände,  sondern  im 
Wirkungsmechanismus  selbst  begründet  ist.  Die  auf  eine  Konzentra- 
tionssteigerung erfolgte  Änderungswirkung  wird  am  besten  als  ..Aug- 
mentationswirkung “ (A-Wirkung),  die  auf  eine  Verminderung  erfolgte 
als  ,, Diminutionswirkung “ (D-Wirkung)  bezeichnet.  Die  dauernden 
sollten  als  „manente“  (M-Wirkungen)  benannt  werden  x).  Die  ..Pha- 
senwirkung“ ist  als  Bezeichnung  nicht  vorteilhaft,  weil  sie  die  Ande- 
rungswirkungen mit  den  mehrphasischen  Wirkungen  verwirrt. 
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Änderungswirkungen  sind  an  vegetativ  innervierten  Organen  am 
besten  ausgeprägt.  An  glatten  Muskeln  hervorgerufene  V-Kontrak- 
turen  sind  nicht  wegen  Ermüdung  des  Erfolgsorgans  vergänglich,  da 
die  faradische  Reizbarkeit  auch  nach  Abklingen  der  Wirkung  dieselbe 
bleibt.  Die  Richtung  der  D-Wirkungen  ist  der  der  A-Wirkung  meistens 
entgegengesetzt,  in  einigen  Fällen  jedoch  gleichsinnig.  Ihr  Zustande- 
kommen ist  unabhängig  von  dem  der  vorangehenden  Augmentations- 
wirkung. Die  Diminutionswirkung  kann  bei  Fehlen  jeder  A-Wirkung 
auftreten  und  umgekehrt.  Sie  ist  ebenso  stark  am  Höhepunkt  der  A- 
Wirkung,  wie  nach  deren  völligem  Abklingen  auslösbar  (Adrenalin- 
oder Lithiumwirkung  am  Darm).  Verhindern  wir  die  Entwicklung  der 
A-Wirkung  in  geeigneter  Weise,  so  ist  nachher  die  D-Wirkung  trotzdem 
in  voller  Stärke  zu  erreichen. 

Die  Änderungswirkungen  sind  mit  den  eigentlichen  und  wohl- 
bekannten  Effekten  der  Pharmaka  identisch.  Die  Vergänglichkeit  wird 
offenbar  durch  einen  Adaptations-  bzw.  Compensationsprozess  bedingt, 
welcher  aber  nicht  gegen  die  Funktionsänderung,  sondern  gegen  die 
durch  die  Substanz  verursachte  primäre  Änderung  gerichtet  ist.  Jede 
nähere  Erklärung  — auch  die  relativ  gute  Potentialtheorie  — ist  nur 
als  Arbeitshypothese  zu  betrachten.  Es  ist  wünschenswert,  dass  eine 
solche  nicht  zu  Fehlschlüssen  Anlass  gebe. 

*)  L.  Jendrassik,  zit.  im  Ref.  von  M.  Tiffeneau.  2)  L.  Jendrassik,  Vortr.  am  XIII.  Internat.  Physiol.  Kongr. 
Amer.  Journ.  Physiol.  90,  No.  2,  1929.  3)  L.  Jendrassik  und  L.  Antal,  Magyar.  Orv.  Arch.  29,  1 — 8,  1929;  Ber. 

Physiol.  51,  588.  4)  L.  Jendrassik  und  A.  Czike,  Ebenda,  29,  9 — 18,  1929,  Ber.  Physiol.,  51,  588.  5)  H.  Gremels, 

Naunyn- Schmiedebergs  Arch.  186,  625.  1937. 


Experimentelle  Vorführungen 

Krauss,  St.  (Jerusalem).  Über  eine  bisher  nicht  berücksichtigte  Funk- 
tion des  Stäbchenapparates  im  Auge  (Zwischenmedienwahr- 
nehmung als  Hellfunktion  des  Stäbchenapparates). 

Das  Purkinjesche  Phänomen , d.  h.  die  Erscheinung,  dass  ein  Rlau 
deutlich  heller  erscheint  als  ein  bei  Tageslicht  helligkeitsgleiches  Rot, 
wurde  bisher  nur  in  der  Dämmerung  beobachtet.  Die  Erklärung  dieses 
Phänomens  verdanken  wir  v.  Kries,  der  die  Bedeutung  der  Stäbchen 
für  das  Dämmerungssehen  erkannte.  Reine  Stäbchenseher,  wie  es  z.  B. 
total  Farbenblinde  sind,  haben  dieselbe  Helligkeitsverteilung  im  Spek- 
trum wie  das  normale  Auge  in  der  Dämmerung;  die  grösste  Helligkeit 
ist,  im  Vergleich  zum  Sehen  in  Helladaptation,  gegen  das  kurzwellige 
Ende  des  Spektrums  verschoben.  Bereits  1926  postulierten  wir1),  dass 
die  Funktion  der  Stäbchen  nicht  auf  das  beim  Menschen  geringfügige 
Dämmerungssehen  beschränkt  sein  könne.  Es  gelang  nun  neuerdings, 
Versuchsbedingungen  herzustellen,  unter  denen  das  Purk.  Phän.  auch 
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bei  Helladaptation  eintritt.  Nimmt  man  einen  „Episkotister“  (d.  i.  eine 
rotierende  Scheibe  mit  variablem  Schlitz,  die  während  der  Rotation 
wie  ein  Schleier  imponiert)  und  betrachtet  hinter  dem  Episkotister 
gelegene  Farben,  so  tritt  hei  engem  Schlitz  der  Scheibe  das  Purk.  Phän. 
ein,  d.  h.  ein  Blau  erscheint  heller  als  ein  früher  helligkeitsgleiches  Rot. 
Der  Episkotister  kann  von  jeder  Farbe  sein,  besonders  interessant  ist 
es,  dass  auch  der  weisse  Episkotister  das  Purk.  Phän.  erzeugt.  In  der 
Versuchsanordnung  befindet  sich  direkt  über  der  rotierenden  Scheibe 
nochmals  das  Farbenpaar  Rot  und  Blau;  man  kann  nun  beliebig  rasch 
und  oft  den  Blick  wechseln:  das  un  verschleierte  Farbenpaar  erscheint 
helligkeitsgleich,  das  verschleierte  zeigt  das  Purk.  Phän.  Die  Möglich- 
keit dieses  raschen  Wechsels  beweist,  dass  sich  das  Auge  in  Helladapta- 
tion befindet,  oder  man  muss  zur  Annahme  einer  „ Momentadaptation“ 
gelangen.  Wir  haben  ausser  den  farbigen  Schleiern,  die  durch  rotierende 
Scheiben  mit  entsprechendem  Schlitz  erzeugt  werden,  auch  andere 
Variationen  des  optischen  Zwischenmediums  hergestellt:  vor  haben 
das  Farbenpaar  durch  trübe  Medien  betrachtet  (d.  h.  durch  Glaströge, 
in  denen  mit  verschiedenfarbiger  Tusche  tingiertes,  z.  B.  „milchiges“ 
Wasser  sich  befand)  und  auch  durch  Nebel  (die  Vorderwand  einer 
Zigarrenkiste  wird  durch  Zellophan  ersetzt,  an  der  Hinterwand  befindet 
sich  das  Farbenpaar,  durch  ein  kleines  Foch  in  der  Zellophanwand 
blasen  wir  Zigarettenrauch  in  die  Kiste).  Gerade  unter  den  letzteren 
Bedingupgen  tritt  das  Purk.  Phän.  besonders  rasch  und  frappant  auf. 
Wenn  nun  das  Purk.  Phän.  bei  Helladaptation  auftritt,  so  kann  es  im 
Sinne  der  Kriesschen  Theorie  keine  andere  Grundlage  haben  als  in  der 
Dämmerung,  nämlich  die  Stäbchenfunktion.  Es  gibt  also  eine  Hell- 
funktion der  Stäbchen  als  zweite  Funktion  neben  ihrer  Aufgabe  in  der 
Dämmerung.  Biologisch  liegt  diese  zweite  Funktion  der  ersten  sehr 
nahe,  denn  die  Dämmerung  stellt  einen  Extremfall  von  Zwischen- 
medienveränderung dar.  Jede  qualitativ  oder  quantitativ  von  einem 
durchschnittlichen  Mittelbereich  abweichende  Beleuchtung  stellt  ebenso 
eine  Veränderung  des  optischen  Zwischenmediums  dar  Avie  die  in  un- 
seren Versuchen  eingeführten  Bedingungen.  Diese  Bedingungen  sind 
gleichwertig  mit  farbiger  oder  herabgesetzter  Beleuchtung.  Wir  haben 
schon  1926  festgestellt2),  dass  Farben  in  bunter  Beleuchtung  phäno- 
menale Besonderheiten  aufweisen  (Auflockerung,  Schichteneindruck. 
AufAveissung),  die  zusammen  als  Characteristica  des ,,  Stäbchensehfeldes“ 
gelten  können;  dasselbe  sehen  Avir  an  den  Farben  hinter  dem  Episko- 
tister. Es  ergibt  sich  nunmehr  die  theoretische  Folgerung,  dass  die 
Stäbchen  auf  alle  Veränderungen  des  gewöhnlichen  optischen  ZAvischen- 
mediums  reagieren,  von  denen  die  grösseren  BeleuchtungsschAN  ankungen 
einen  Spezialfall  darstellen.  Wir  nennen  die  zAveite  Funktion,  die  Heli- 
funktion  der  Stäbchen,  die  Zwischenmedienempfindung,  Acorunter  auch 
die  Beleuchtungsempfindung  fällt.  Die  ZAvischenmedienempfindung  muss 
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in  der  Phylogenese  des  Sehens  tief  verankert  sein,  denn  unsere  im 
Wasser  lebenden  „Vorfahren“  hatten  das  Sehen  durch  trübe  Medien 
zu  bewältigen.  Es  ist  leicht  einzusehen,  dass  die  Stäbchen  auch  während 
des  Tagessehens  eine  „adaptative“  Hilfsfunktion  bei  der  Bewältigung 
von  Schwankungen  im  Beleuchtungseindruck  beibehalten.  Die  Stäb- 
chen stellen  dabei  wahrscheinlich  nur  die  erste,  periphere  Station  in 
den  Regulationsvorgängen  dar,  die  letzten  Endes  zum  Prinzip  der 
„Farbenkonstanz“,  dem  konstanten  Erscheinen  der  „Dinge“  führen, 
eine  Frage,  die  schon  Helmholtz  und  Hering  beschäftigt  hat.  Es  spielen 
wohl  auch  von  der  Gliederung  des  Sehfeldes,  von  „Gestaltfaktoren“ 
und  vom  „Dingbewusstsein“  überhaupt  ausgehende  zentrale  Prozesse 
eine  Rolle.  Wenn  wir  heute  diese  Regulationsvorgänge  peripher  an- 
greifen lassen,  im  Sinne  unserer  Befunde  und  der  aus  ihnen  gezogenen 
Folgerungen,  so  sind  uns  zwar  die  Einzelheiten  dieses  Vorganges  noch 
nicht  bekannt,  aber  das  letztere  gilt  auch  für  die  Vertreter  einer  rein 
zentralen  Regulierung  (Katz).  Unsere  Befunde  über  die  Stäbchen- 
funktion müssen  aber  auch  in  dieser  Frage  in  die  Waagsschale  fallen. 

x)  Z.  Sinnesphysiol.  57,  1926.  -)  Pflügers  Arch.  212,  1926. 


Einzelvorträge 

Montag  Nachmittag  Auditorium  A. 

Martini,  Emilio  e Torda,  Clara  (Milano).  L’influenza  del  cerveletto  sulF 
attività  colinesterasica  di  alcuni  gruppi  muscolari. 

Nel  ratto  i vari  muscoli  non  posseggono  tutti  una  eguale  attività 
colinesterasica.  Negli  arti  posteriori  il  tibiale  anteriore  ha  una  attività 
superiore  a quella  del  gastrocnemio  e negli  arti  anteriori  il  M.  estensore 
comune  delle  dita  supera  il  M.  bicipite.  Le  medie  dei  valori  ottenuti 
in  15  animali  normali  impiegando  il  metodo  manometrico  di  Rona- 
Ammon1)  espresse  in  mm3  di  C02  liberati  da  100  mg  di  muscolo  in 
uiTora  (fatte  le  opportune  correzioni;  1 mm3  di  C02  = 0,0071  mg  di 
acetilcolina  scissa)  sono  : 


arti  posteriori 

arti  anteriori 

M.  gastrocnemio 

M.  tibiale  ant. 

M.  bicipite 

M.  estensore  com.  dita 

destro 

sinistro 

destro 

sinistro 

destro 

sinistro 

destro 

sinistro 

91,1 

88,3 

150.6 

150,4 

168.5 

169,8 

265,2 

261,7 

p = ±4,8 

±6,5 

±11,2 

±11,8 

±9.8 

±11,2 

±21.1 

±14,7 

22 
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Nei  ratti  in  cui  era  stato  distrutto  il  cervelletto  (da  3 a 9 giorni) 
osservammo  un  fatto  che  riteniamo  notevole:  L’attività  colineste- 
rasica  del  M.  tibiale  scende  al  livello  di  quella  del  gastrocneinio  e,  negli 
arti  anteriori,  il  M.  bicipite  e l’estensore  comune  delle  dita  divengono 
equivalenti  per  attività  colinesterasica.  Ecco  i valori  medi  (14  animali) 
ottenuti  : 


M.  gastroenemio 

M.  tibiale  anter. 

M.  bicipite 

M.  estensore  com.  dita 

destro 

sinistro 

destro 

sinistro 

destro 

sinistro 

destro 

sinistro 

86,7 

88,2 

93,3 

89,7 

177,7 

177,7 

183,5 

180,4 

P=±5,9 

±4,1 

±4,9 

~}~  6,4 

±5,8 

±7,1 

±8,5 

±6,6 

Yogliamo  mettere  bene  in  ribevo  ehe  Tasportazione  della  corteccia 
di  uno  ed  anche  di  entrambi  gli  emisferi  cerebrali  lascia  praticamente 
inalterati  i valori  trovati  negli  animali  normali.  Ecco  i valori  medi 
ottenuti  in  15  animali  privati  della  corteccia  cerebrale  destra: 


M.  gastroenemio 

M.  tibiale 

M.  bicipite 

M.  estensore  com.  dita 

destro 

sinistro 

destro 

sinistro 

destro 

sinistro 

destro 

sinistro 

86,6  ’ 

88,8 

148.9 

145,9 

171,1 

167,5 

260,7 

259,8 

p = ±2.8 

±2,1 

±8,2 

±6.8 

±10,3 

±6.1 

±17,3 

±17.6 

I nostri  reperti  possono  mettersi  probabilmente  in  relazione  con 
le  variazioni  di  eccitabilità  dei  vari  gruppi  muscolari,  osservate  da 
Rudeanu  e Bonvalet2)  dopo  asportazione  del  cervelletto;  secondo  questi 
autori  la  cronassia  dei  flessori  diventa  eguale  a quella  degli  estensori. 

Ammon,  R.  Pflügers  Archiv.  1934,  233,  486.  2)  Rudeanu  et  Bonvalet,  Comptes  Rendus  Soc.  Biol. 

1932,  111,  962. 


Torda,  Clara  (Milano).  Attività  colinesterasica  dei  muscoli  fetali. 

I muscoli  di  feti  di  coniglio,  di  conigb  neonati,  et  di  embrioni  di 
polio  posseggono  una  attività  colinesterasica  cbe  è molto  superiore  a 
quella  di  animali  adulti  della  stessa  specie. 

Questi  risultati  confermano  i dati  di  Nachmansolm1)  apparsi 
quando  già  le  presenti  ricerche  erano  in  corso.  Nel  gastroenemio  di 
feto  di  coniglio  a termine  si  ba  un  contenuto  di  colinesterasi  circa 
5 — 6 volte  superiore  a quello  dell’  animale  adulto.  Anche  in  neonati 
di  2 — 10  giorni  permangono  questi  valori  elevati.  Esiste  una  differenza 
nello  stesso  senso  anche  tra  sangue  fetale  e materno  ma  in  minor  grado. 
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NelPembrione  di  polio  l’attività  colinesterasica  dei  muscoli  aumenta 
fin  verso  il  17°  giorno  (è  allora  circa  20  volte  superiore  a quella  del- 
Fadulto)  poi  diininuisce.  Ora  al  17°  giorno  si  formano,  secondo  Tello 2) 
le  placche  motrici  dove  come  dimostrô  Nachmansohn , si  trova  nel- 
Fadulto  concentrata  la  colinesterasi.  E’  possibile  che  localizzandosi  la 
colinesterasi,  nell’adulto,  essenzialmente  nelle  placche  motrici  la  sua 
quantité  totale  nel  muscolo  risulti  diminuita  rispetto  a quella  delFem- 
brione  dove  é forse  più  uniformemente  distribuita. 

L’attività  colinesterasica  dei  muscoli  embrionali  è,  come  quella 
dei  muscoli  adulti,  inibibile  dalla  prostigmina. 

I vari  muscoli  non  hanno  una  attività  colinesterasica  eguale. 
NelPembrione  di  polio  il  gastrocnemio  è di  solito  meno  attivo  del  tibiale 
anteriore.  NelPembrione  e nel  neonato  di  coniglio  il  gastrocnemio  ha 
minore  attività  del  M.  tibiale  e,  negli  arti  anteriori,  il  M.  bicipite 
reste  inferiore  alPestensore  comune  delle  dita.  Ricordo  ehe  differenze 
analoghe  esistono  negli  animali  adulti  e che  1 asportazione  del  cervelletto, 
nel  ratto,  o particolari  condizioni  patologiche  possono  far  scomparire 
la  differenza  di  attività  colinesterasica  dei  vari  muscoli. 

*)  Nachmansohn,  C.  R.  Soc.  Biol.  (1938)  128,  599.  2)  Tello,  Trab.  Labor.  Invest,  biol.  Univ.  Madrid 
(1917)  15,  101. 

Milla,  E.  (Milano).  L’influenza  delPeserina  sul  lavoro  muscolare  e sulla 

fatica. 

In  questi  esperimenti  si  è voluto  indagare  se  Pintroduzione  del- 
Peserina per  iniezione  in  un  animale  produce,  oltre  ehe  un  rinforzo  della 
contrazione  isolata  di  un  muscolo,  corne  Bacq  e Broivn  ed  altri  hanno 
dimostrato,  anche  un  aumento  di  resistenza  alla  fatica  ed  una  maggiore 
produzione  di  lavoro.  Alcuni  esperimenti  positivi  compiuti  sul  gastro- 
cnemio di  ratto,  lasciato  in  luogo  e normalmente  irrorato,  ci  suggerirono 
di  ricercare  se  eventualmente  esistesse  un  rapporto  tra  effetto  delPese- 
rina e processi  chimici  legati  alla  funzione  muscolare:  a taie  scopo  si 
è dosato  Pacido  lattico  presente  nel  muscolo  subito  dopo  la  fine  del 
lavoro. 

Nel  gastrocnemio  di  ratto,  lasciato  in  luogo  e normalmente  irrorato 
fu  rilevata  dopo  iniezione  di  eserina,  una  maggior  produzione  di  lavoro 
accompagnata  da  un  minore  accumulo  di  acido  lattico  in  confront» 
alPaltro  gastrocnemio  dello  stesso  ratto  prima  delPeserinizzazione,  sotto- 
posto  a un  periodo  di  stimolazione  della  stessa  durata. 

Nel  gastrocnemio  di  rana  eserinizzata  isolato  e sottoposto  a stimo- 
lazione in  camera  umida  si  è pure  potuto  notare,  tenendo  presente  che 
Pazione  delPeserina  si  manifesta  assai  più  lentamente  negli  anfibi,  una 
maggior  produzione  di  lavoro  in  confronto  alPaltro  gastrocnemio  délia 
medesima  rana  prima  del  trattamento  e,  proporzionalmente  al  maggiore 
lavoro  compiuto,  un  accumulo  minore  di  acido  lattico. 
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Incerti,  sia  per  quanto  riguarda  la  resistenza  alTaffaticamento, 
sia  per  quanto  riguarda  l’accumulo  di  acido  lattico  nell’organismo, 
poichè  assai  numerose  possono  essere  le  cause  di  variazione,  sono  i 
risultati  ottenuti  dallo  studio  della  fatica  come  si  produce  nelTuomo, 
mediante  corsa  su  nastro  trasportatore,  sotto  Fazione  della  Prostigmina 
“Roche,,  ehe  è un  preparato  sintetico  di  costituzione  chimica  e di  azione 
hiologica  simile  alFeserina. 

Montag  Nachmittag  Auditorium  B. 

Needham,  Joseph  (Cambridge,  England).  Metabolism  and  morpho- 
genesis in  amphibian  development. 

Since  1933  a considerable  amount  of  work  has  been  done  on  the 
chemical  aspects  of  the  amphibian  primary  organiser.  It  has  been 
ascertained  that  the  organiser  hormone  is  present  throughout  the  egg, 
hut  liberated  only  at  the  organisation  centre  (the  dorsal  lip  of  the 
blastopore  and  the  invaginated  archenteron  roof).  There  are  therefore 
at  present  two  outstanding  problems: — - 

1)  the  chemical  nature  of  the  organiser  hormone, 

2)  the  mechanism  whereby  it  is  liberated  normally  or  artificially. 

A certain  amount  of  preliminary  evidence  has  been  brought 

forward  suggesting  that  the  primary  organiser  hormone  is  steroid  in 
nature  ( Needham  et  ah).  This  was  supported  by  the  powerful  effects 
produced  by  the  implantation  of  synthetic  polycyclic  carcinogenic 
and  oestrogenic  hydrocarbons  (Waddington  and  Needham ).  A recent 
series  of  these  has  given  large  neural  inductions,  e.  g.  styryl  blue  430. 
methyl-cholanthrene,  and  3 : 4 benzpyrene  (carcinogenic),  and  4 : 4' 
dihydroxy- diphenyl  and  1 : 2- dihydroxy- 1 : 2-di-a-naphthyl-acenaph- 
thene  (oestrogenic)  ( Waddington ).  Such  work  has  led  to  the  first 
quantitative  analysis  of  neural  induction  ( Shen),  particularly  important 
in  view  of  the  dosage  question  discussed  above,  with  the  aid  of  the 
water-soluble  carcinogenic  hydrocarbon,  sodium  1 : 2 : 5 : 6-dibenzan- 
thracene-endo-a-(d-succinate,  due  to  Cook.  This  substance  was  im- 
planted into  the  blastocoele  cavity  with  egg-albumen  in  varying  concen- 
trations exactly  known,  from  a dose  of  1.14  y per  embryo  to  0.000011  y 
per  embryo.  It  was  found  that  there  was  an  optimum  dose  of  0.007  y 
per  embryo  for  neural  tube  production  and  of  0.001  y per  embryo  for 
all  inductive  effects,  including  neural  palisades.  The  latter  were  still 
found  at  a frequency  of  50%,  however,  even  at  0.0001  y per  embryo. 
This  range  of  doses  is  clearly  comparable  with  that  of  many  biologically 
active  substances,  such  as  hormones  and  vitamins,  and  provides  strong 
evidence  that  the  action  of  the  hydrocarbons  upon  the  ventral  ectoderm 
is  direct  (simulating  the  action  of  the  organiser  itself),  not  indirect 
(liberating  the  organiser  contained  in  the  reacting  tissue). 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


341 


We  cannot  form  a picture  of  the  means  whereby  the  organiser 
hormone  is  liberated  in  the  dorsal  lip  of  the  blastopore  without  a 
knowledge  of  the  metabolic  properties  of  that  region  and  of  how  they 
compare  with  those  of  regions  in  which  the  organiser  is  never  normally 
liberated.  Until  recently,  reliable  manometric  methods  for  the  study 
of  such  small  pieces  of  tissue  have  not  been  available,  but  it  has  been 
found  possible  to  apply  the  principle  of  the  Cartesian  Diver  ( Linder - 
strom-Lang)  to  the  measurement  of  gas  changes  of  the  order  of  0.008 
cu.  mm.  Using  this  ultra-micro-manometer  a study  has  been  made 
of  the  metabolic  properties  of  the  several  regions  of  the  amphibian 
gastrula.  When  anaerobic  glycolysis,  Q£%  and  ammonia  production 
was  investigated  ( Needham , Boell  and  Rogers ) it  was  found  that  the 
activity  of  the  dorsal  lip  of  the  blastopore  (and  also  the  presumptive 
neural  plate  and  roof  of  the  archenteron)  was  about  three  times  that 
of  the  ventral  ectoderm.  On  the  other  hand,  no  difference  whatever 
could  be  found,  in  a rather  extensive  set  of  experiments,  between  the 
oxygen  consumption,  Qo„,  of  the  dorsal  lip  of  the  blastopore  and  the 
ventral  ectoderm  ( Boell  and  Needham) . These  findings  suggested  that 
the  difference  between  the  metabolism  of  the  two  regions  at  the  begin- 
ning of  gastrulation  might  be  one  of  quality  rather  than  quantity. 
By  further  modifications,  it  was  found  possible  to  measure  the  respira- 
tory quotient  of  single  pieces  of  dorsal  blastopore  lip  and  ventral  ecto- 
derm ( Boell , Needham  and  Koch),  with  the  result  that  a much  greater  trend 
towards  unity  was  seen  in  the  dorsal  lip  than  in  the  ventral  ectoderm.  It 
is  indeed  doubtful  whether  the  ventral  ectoderm  ever  reaches  a Respira- 
tory Quotient  of  1.0  before  it  is  completely  underlain  by  mesoderm, 
although  that  of  the  dorsal  lip  is  unity  from  its  first  appearance  onwards. 

These  results  are  in  general  accord,  therefore,  with  the  hypothesis 
that  the  organiser  hormone  is,  when  in  its  masked  state,  in  loose  com- 
bination with  glycogen  and  protein  ( Waddington , Needham  and  Brachet ), 
and  with  the  fact  that  as  invagination  occurs,  glycogen  disappears 
from  the  cells  invaginated  (Woerdemann;  Heatley  an  Lindahl).  Further 
work  will  throw  more  light  on  the  nature  of  the  masking  mechanism 
and  the  liberation  of  the  organiser  hormone.  But  still  more  important 
is  the  direct  fractionation  of  amphibian  eggs,  paying  strict  attention 
to  minimal  active  dose,  in  the  attempt  to  ascertain  the  chemical 
constitution  of  the  physiologically  acting  organiser  hormone. 

Dienstag  Vormittag  Auditorium  A. 

Noyons,  A.  K.  M.  (Utrecht).  The  Thermal  Diaferometer  for  Macro- 

and  Micro-Metabolism. 

In  the  thermal  diaferometer  for  continuous  analysis  of  respiratory 
gasmixtures  heat  conductivity  has  been  employed  as  a measurement 
for  the  concentration  of  moving  gascurrents. 
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The  gascurrent  is  striking  around  hot  wires.  The  temperature 
of  the  hot  wires  is  controlled  by  differential  way  in  a Wheatstone 
bridge.  The  galvanometer  deflexion  indicates  the  concentration  of  the 
components  of  the  gasmixture.  The  influences  of  convexion  and  radiation 
of  heat  are  avoided  by  reducing  the  speed  of  the  gascurrent  and  by 
maintaining  the  wire  at  a low  temperature.  The  hot  wires  of  platin 
of  20  fi  diameter  are  suspended  by  means  of  small  springs  of  manganin 
in  the  centre  of  longitudinal  canals  having  a hole  of  5 mm  diameter. 
The  canals  with  the  wires  communicate  laterally  over  the  whole 
length  by  means  of  slits  of  50  /u,  on  one  side  with  a canal  for  entrance 
and  on  the  opposite  side  with  a canal  for  the  outlet  of  the  moving 
gasmixture. 

The  canals  are  made  in  a thick  piece  of  copper.  The  number  and 
the  length  of  the  wires  placed  between  the  inlet-  and  the  outlet-canals 
determines  the  sensitivity  of  the  apparatus. 

All  determinations  are  made  on  gasmixtures  saturated  with 
water  vapour.  In  this  manner  only  three  gases  are  to  be  examined: 
C02,  02  and  N2. 

The  apparatus  consists  essentially  of  two  parts:  one  part  pre- 
pares two  gascurrents  of  equal  speed  by  aspiring  the  currents  by 
means  of  two  small  pumps  driven  by  the  same  motor,  further  by  absorb- 
ing eventually  C02,  by  saturating  the  mixture  with  water  vapour 
and  by  ' measuring  the  speed  of  the  currents.  The  two  gascurrents 
prepared  in  this  way  leave  this  part  of  the  apparatus  by  two  open 
tubes  placed  in  a water  bath.  In  this  way  influences  of  pressure  and 
temperature  are  eliminated.  From  these  two  tubes  two  small  air- 
currents  are  aspirated,  which  pass  through  the  canals  by  means 
of  a same  special  pump  with  constant  water  level. 

These  last  currents  regulated  by  means  of  precision  stop  cocks 
must  be  maintained  at  an  equal  and  constant  speed. 

The  measurement  of  C02  of  the  gasmixture  is  obtained  by  com- 
paring differentially  the  heat  conductivity  of  two  currents  of  the  same 
gasmixture,  the  C02  of  one  of  the  currents  being  absorbed  on  one  side. 

The  measurement  of  the  loss  of  02  is  realised  by  comparing  diffe- 
rentially the  heat  conductivity  of  a current  of  outdoor  air  without  C02 
with  the  heat  conductivity  of  a current  of  the  gasmixture  in  examination, 
also  deprived  of  C02 . By  enlarging  the  principles  on  which  our  thermal 
diaferrometer  is  founded,  suitable  for  studying  the  gaseous  metabolism 
of  man  and  animals,  a special  apparatus  has  been  constructed,  which  is 
particularly  adapted  to  the  determination  of  tissue-metabolism.  In 
such  a case  we  have  to  do  with  only  very  feeble  changes  of  the  C02 
and  02  content  of  the  air,  in  which  the  tissues  are  respiring.  It  may  be 
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noticed  that  the  sensitivity  of  the  method  depends  on  the  length  of 
the  hot  wires,  and  on  the  intensity  of  the  heating  current  and  that 
the  sensitivity  varies  inversely  as  the  length  of  the  slit  for  passing 
the  gas  because  a greater  length  requires  a bigger  amount  of  gas.  As 
the  nature  of  the  gas  mixture  suffers  no  changes  during  its  presence 
in  the  apparatus,  acting  simply  as  an  intermediary  for  the  transmission 
of  heat  it  seemed  to  be  possible  to  increase  the  sensitivity  of  the  method 
by  exposing  the  gas  mixture  in  succession  to  a large  number  of  small  hot 
wires  placed  in  series.  In  this  way  it  is  possible  to  obtain  a considerable 
total  length  of  all  the  small  wires  together  and  to  reduce  the  amount 
of  the  air  current  by  shortening  the  slit.  Between  the  canals  for  inlet 
and  outlet  are  placed  10  other  canals  of  a diameter  of  5 mm,  which  are 
mutually  in  communication  by  longitudinal  slits  of  a width  of  0.3  mm; 
the  first  canal  communicates  with  the  inlet  canal  by  a slit  of  0.050  mm, 
the  last  canal  communicates  with  the  outlet  canal  also  by  a slit  of 
0.050  mm.  The  gas  current  which  is  conducted  through  the  recipient 
containing  the  tissues  has  a speed  of  i 2 liters  an  hour,  whereas  the 
gas  current  which  is  driven  along  the  wires  has  a speed  of  ^ 0.75  liter 
an  hour.  The  wires  are  heated  with  a 50  Milliamp.  current.  The  ap- 
paratus can  he  controlled  at  each  moment  by  means  of  an  electrical 
test  and  may  be  used  in  general  in  the  analysis  of  gas  mixtures  for 
the  determination  of  both  C02  and  02. 

Considering  that  in  general  metabolism  (M)  depends  respectively 
on  two  factors  Q and  C in  which  Q represents  a factor  of  volume  and  C 
a factor  of  concentration,  the  analysis  may  be  adapted  as  well  to  a 
closed  system  of  the  total  volume  Q in  which  man,  animals  or  tissues 
are  respiring,  as  to  an  open  circuit  ventilated  by  a constant  air  current 
of  a volume  Q passing  over  the  living  being. 

As  to  the  analysis  of  respiratory  gases  corresponding  to  meta- 
bolism, we  make  use  of  three  types  of  diaferometers  of  the  following 
sensitivity  : 


Type 

Metabolism  of 

Sensitivity:  1 mm  galvanometer  deflexion 

for  changes  in 
concentration  of  CO., 

for  changes  in 
concentration  of  02 

I 

Man  and  animals 

0.01  % 

0.01  % 

II 

heart  lung 

preparations 

0.004  % 

0.004  % 

III 

tissues 

0.0002  % 

0.0018  % 
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Dienstag  Vormittag  Auditorium  B. 

Baer,  Paolo  (Milano).  II  ricambio  del  siero  in  diverse  condizioni  in 

rapporto  al  ricambio  emoglobinico. 

II  metabolismo  del  ferro  dériva  quasi  esclusivamente  dal  ricambio 
endogeno,  mentre  quello  esogeno  in  condizioni  normali  non  rappresenta 
che  una  quota  minima.  E assai  probabile  ehe  il  ferro  del  siero  (Fe-S)  — 
che  non  è un  prodotto  artificiale  — sia  appunto  Fespressione  di  questo 
ricambio  intermedio  del  ferro.  Secondo  questa  ipotesi  di  lavoro  lo 
studio  del  ferro  del  siero  ci  offre  una  nuova  possibilité  di  indagare  sul 
ricambio  del  ferro  e su  quello  emoglobinico  in  ispecie.  È stata  appunto 
Porigine  e l’importanza  biologica  del  Fe-S  che  ho  voluto  chiarire  con 
la  presente  ricerca. 

Fe  mie  determinazioni  del  Fe-S  dimostrano  in  tutti  i casi  di 
emocateresi  aumentata  valori  costantemente  e nettamente  superiori 
alia  norma.  Furono  fatte  osservazioni  nella  fatica  muscolare,  nelPazione 
di  dosi  massive  di  fenilidrazzina,  nelF anemia  perniciosa  e nelPittero 
emolitico.  Nei  primi  due  casi  si  riscontrô  valori  fortemente  aumentati 
e nei  due  ultimi  si  potè  confermare  i reperti  di  Moore  ed  altri.  E da 
notare  che  nei  primi  due  casinèla  splenectomia  nè  il  «blocco»  del  S.R.E. 
riuscirono  ad  influenzare  sensibilmente  i valori  del  Fe-S. 

II  « blocco  » del  S.R.E.  e meno  la  splenectomia  di  per  sè  producono 
un  abbassamento  temporaneo  del  Fe-S  in  rapporto  col  ricambio  emoglo- 
binico  che  in  questi  casi  è ridotto  al  di  sotto  della  norma.  Con  curve 
di  carico  si  potè  dimostrare  che  questo  abbassamento  non  è prodotto 
da  una  maggiore  awidità  dei  tessuti  emopoietici  rispetto  al  ferro  circo- 
îante,  ma  da  una  diminuita  liberazione  di  ferro  da  parte  del  sistema  del 
reticolo  endoteliale,  fatto  che  in  coincidenza  col  reperto  per  i pigmenti 
biliari. 

La  quota  alimentare  normale  non  ha  una  influenza  sul  livello  del 
Fe-S.  Perô  dando  quantité  più  considéré voli  di  ferro  per  via  orale  si 
riesce  a stabilire  una  curva  tipica  di  « assorbimento  » di  ferro. 

Tutti  i casi  ehe  dimostrano  una  rigenerazione  aumentata  di  emo- 
globina  (anemia  secondaria,  anemia  da  salasso)  sono  caratterizzati  da 
un  livello  assai  abbassato  del  Fe-S. 

Perciô  si  riesce  a provare  ehe  almeno  la  maggior  parte  del  Fe-S 
si  origina  dalFemocateresi  (altre  fonti  hanno  nei  normale  una  impor- 
tanza  molto  subordinata)  e che  principalmente  viene  consumata  per 
la  sintesi  emoglobinica.  L’indagine  sul  Fe-S  perciô  ci  dé  la  possibilité 
di  studiare  da  un  nuovo  punto  di  vista  il  ricambio  del  ferro  e special- 
mente quello  emoglobinico. 

I miei  risultati  confermano  ampiamente  quelli  di  Moore  dai  quali 
sono  perô  completamente  indipendenti  e sono  anche  in  accordo  con 
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quelli  di  Heilmeyer,  montre  la  mia  concezione  sul  ferro  del  siero  è in 
contrasto  colle  idee  di  Barkan. 

Baer,  Boll,  Soc.  Ital.  Biol.  sper.  XIII,  439  (1938). 


Dienstag  Vormittag  Auditorium  C. 

Wezler,  K.  (Frankfurt  a.  M.).  Vegetatives  Nervensystem  und  Kreislauf. 

Am  Kreislauf  vermögen  wir  aus  verschiedenen  Gründen  die  iüte- 
grativen  Leistungen  des  vegetativen  Systems  besser  als  an  anderen 
Organsystemen  zu  untersuchen.  Trotz  vertiefter  Einsicht  in  die  Teil- 
funktionen und  in  den  Ordnungsplan  ( Cannon , W.  R.  Hess ) des  vege- 
tativen Systems  sind  wir  jedoch  dem  von  Eppinger  und  Hess,  Berg- 
mann u.  a.  gestellten  Ziel  nicht  wesentlich  näher  gekommen,  die  charak- 
teristische vegetative  Struktur  des  Individuums  näher  zu  erfassen,  die 
durch  eine  eigentümliche  Gleichgewichtslage  der  vegetativen  Organe 
und  Funktionen  und  durch  eine  eigentümliche  Reaktionsfähigkeit  ge- 
geben ist,  „nicht  aber  in  einem  sympathischen  oder  parasympathischen 
Systemübergewicht  besteht“  (Kroetz).  Durch  eigene  Untersuchungen 
wird  hier  ein  Fortschritt  angestrebt.  Durch  quantitative  Messung  der 
wichtigsten  Kreislaufgrössen,  nämlich  des  Minutenvolumens,  des  ela- 
stischen Gesamtwiderstandes  und  des  peripheren  Strömungswider- 
standes, der  Herzarbeit  und  Leistung  nach  den  von  0.  Frank  und  seiner 
Schule  ( Broemser,  K.  Wezler  und  A.  Böger)  ausgebildeten  Verfahren 
gelingt  es,  diejenigen  feinen  Unterschiede  im  Ruhezustand  und  im 
Reaktionsablauf  des  menschlichen  Kreislaufes  gegenüber  Belastungen 
festzuhalten,  welche  durch  Verschiebungen  im  Gleichgewichtszustände 
des  vegetativen  Systems  nach  der  einen  oder  anderen  Richtung  bedingt 
sind.  Dafür  werden  aus  einem  Material  von  200  vollständigen  Kreis- 
laufanalysen und  150  Belastungsversuchen  eine  Reihe  von  Beispielen 
gebracht  und  durch  Kurven  und  Tabellen  belegt.  1.  Unter  gesunden 
jungen  Männern  findet  man  ausgeprägte  Typen  besonderer  vegetativer 
Struktur;  auch  der  gleiche  Mensch  kann  zu  verschiedenen  Zeiten  ein 
wechselndes  vegetatives  Gleichgewicht  zeigen.  Der  „vagotonische“ 
Typus  („histotrope“  Einstellung  nach  W.  R.  Hess)  ist  durch  niedriges 
Minuten volumen,  hohen  peripheren  Widerstand,  niedriges  Verhältnis 
des  elastischen  zum  peripheren  Widerstand  E'/w,  niedrige  Herzleistung 
in  Ruhe  ausgezeichnet.  Der  „sympathicotonische“  Typus  („ergotrope“ 
Einstellung  nach  W.  R.  Hess)  besitzt  umgekehrt  schon  in  Ruhe  ein 
hohes  Minutenvolum,  niedrigen  peripheren  Widerstand,  hohes  Ver- 
hältnis E'/w  und  hohe  Herzleistung.  In  den  Werten  von  Blutdruck 
und  Pulsfrequenz  kommen  diese  Unterschiede  nicht  zum  Ausdruck. 
Die  Schwankungsbreite,  Extrem-  und  Durchschnittswerte  der  mass- 
gebenden Grössen  für  die  verschiedenen  Typen  werden  mitgeteilt. 
2.  An  den  Ergebnissen  von  Belastungsversuchen  (Arbeit,  Adrenalin) 
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wird  gezeigt,  dass  tatsächlich  entsprechend  den  Vorstellungen  von 
W.  R.  Hess  ein  Kreislauf,  der  schon  in  Ruhe  stark  unter  der  Spar- 
funktion des  histotropen  Systems  (Vagus)  steht,  sich  gegenüber  ganz 
bestimmten  Belastungen  durch  eine  verhältnismässig  stärkere  Steige- 
rungsfähigkeit der  Kreislaufleistung  auszeichnet,  also  besser  eine  hohe 
Entfaltung  animalischer  Funktionen  gewährleistet  als  ein  Kreislauf  mit 
„ergotroper“  Ruhestellung.  Die  prozentualen  Änderungen  des  Minuten- 
volumens, der  Widerstandswerte,  der  Herzleistung  unter  der  Belastung 
sind  stetige  Funktionen  des  Ruhezustandes;  sie  sind  um  so  stärker,  je 
niedriger  z.  B.  das  Minutenvolumen  in  Ruhe  war.  3.  Mit  den  neuen 
Methoden  lässt  sich  nachweisen,  dass  diese  Abhängigkeit  der  Reaktions- 
form vom  vegetativen  Ausgangszustand  sich  nicht  nur  in  den  quantita- 
tiven Ausmassen  der  Reaktion  äussert,  sondern  zu  einer  im  Erschei- 
nungsbild geradezu  umgekehrten  Reaktion  führen  kann.  Sympatol 
und  Pitressin,  die  in  bestimmter  Dosis  in  der  Regel  zu  einer  Wider- 
standserhöhung, einer  Abnahme  von  Minutenvolumen  und  Herzleistung 
führen,  können  bei  ausgeprägtem  vagotonischem  (histotropem)  Ruhe- 
zustand umgekehrt  eine  Erhöhung  des  Minutenvolumens  und  der  Herz- 
leistung und  eine  Widerstandsabnahme  unter  gleichen  äusseren  Be- 
dingungen bewirken.  Hier  ergeben  sich  Beziehungen  zu  den  am  Ner- 
vensystem gesammelten  Erfahrungen  über  den  Funktionswandel  bzw. 
die  Umstimmung  z.  B.  auf  motorischem  Gebiete  (A.  Bethe),  auf  rezep- 
torischem  Gebiet  (v.  Weizsäcker , Achelis),  der  peripheren  Nerven 
(Lapique)  und  im  vegetativen  System  (Pick). 

Durch  die  Ergebnisse  ist  eine  Verbindung  der  streng  mechanischen 
Analyse  des  Kreislaufes  im  Sinne  0.  Frank's  mit  der  rein  funktionell 
nach  den  nutritiven  Leistungen  des  Kreislaufes  ausgerichteten  Be- 
trachtungsweise hergestellt.  Die  von  W.  R.  Hess  inaugurierten  V or- 
stellungen vom  Funktionsplan  des  vegetativen  Systems  haben  am  Kreis- 
lauf des  gesunden  Menschen  eine  weitgehende  experimentelle  Bestäti- 
gung erfahren. 


Dienstag  Vormittag  Auditorium  D. 

Fischer,  H.  O.  L.  und  Baer,  E.  (Toronto).  Synthese  optisch-aktiver 
Glyceride. 

Während  frühere  Autoren  zur  Darstellung  optisch-aktiver  Gly- 
ceride von  Aminoderivaten  des  Glycerins  ausgingen,  die  mit  optisch- 
aktiven Säuren  in  die  Antipoden  gespalten  wurden1),  oder  racemische 
Diglyceride  über  deren  saure  Schwefelsäureester  spalteten2),  konnten 
wir  ein  Ausgangsmaterial  verwenden,  das  die  optische  Aktivität  der 
natürlichen  Mannite  benutzt,  nämlich  d (+)- Aceton  - glycerin  von 
= + 12,6°  und  / ( — )-Aceton-glycerin  von  [a]^  = — 13.4°  3). 
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Die  Synthese  optisch-aktiver  a-Monoglyceride  und  gemischt- 
säuriger  Triglyceride  aus  diesen  Materialien  Hess  sich  genau  nach  den 
Methoden  E.  Fischers  und  seiner  Schule4),  die  zu  ihrer  Zeit  mit  ra- 
cemisehem  Aceton-glycerin  arbeiteten,  durchführen. 

Die  von  uns  erhaltenen  a-Monoglyceride  zeigen  wesentlich  höhere 
Drehungen  als  in  den  älteren  Arbeiten  angegeben.  Jedoch  mussten  wir 
feststellen,  dass  diese  Drehungen  unserer  Präparate  schon  beim  Lagern 
der  kristallisierten  Substanz  bei  Zimmertemperatur  im  Laufe  eines 
Jahres  auf  etwa  ein  Drittel  des  ursprünglichen  Wertes  zurückgingen. 
Ein  ähnliches  Absinken  der  Drehungen  von  optisch-aktiven  natürlichen 
Fetten  und  Ölen  hat  der  japanische  Forscher  Bunsuke  Suzuki  (Tokio) 
beobachtet.  Wir  möchten  glauben,  dass  diese  überaus  leichte  Racemi- 
sierung  auf  Acylwanderung  zurückzuführen  ist. 

Über  die  von  uns  aus  optisch-aktivem  Aceton-glycerin  syntheti- 
sierten gemischtsäurigen  Triglyceride  ist  zu  sagen,  dass  dieselben  keine 
messbare  optische  Aktivität  aufweisen,  wenn  sie  natürliche  Fettsäure- 
reste enthalten,  z.  B.  ein  Stearyl-  und  zwei  Palmitylreste.  Die  inne- 
wohnende Asymmetrie  kommt  aber  deutlich  als  optische  Aktivität 
zum  Vorschein,  wenn  man  „unnatürliche“  Säurereste,  z.  B.  einen 
Nitrobenzoyl-  und  zwei  Benzoylreste  einführt.  Das  besondere  Ver- 
halten der  Triglyceride  mit  Fettsäureresten  scheint  uns  ein  weiterer 
Grund  dafür  zu  sein,  dass  bei  einem  grossen  Teil  der  natürlich  vor- 
kommenden  Fette  eine  beobachtbare  optische  Aktivität  garnicht  zu 
erwarten  ist. 

Günstiger  liegen  die  Verhältnisse  bei  der  in  der  Natur  weit  ver- 
breiteten a- Glycerin-phosphorsäure.  Sie  ist  relativ  stabil  gegen  Alkali 
und  Säuren,  zeigt  daher  keine  Acylwanderung  bzw.  Racemisierung, 
und  ihre  optische  Aktivität  lässt  sich  gut  festlegen  mit  Hilfe  der  Drehung 
ihres  Dimethyläther-dimethvlesters5).  Die  Synthese6)  gelang  uns  durch 
Phosphorylierung  unseres  cl  (+)-Aceton-glycerins  nach  E.  Eischer  und 
Pfähler.  Die  dadurch  festgestellte  Konfiguration  der  Glycerin-oc- 
phosphorsäure  ( — ) / gestattet  wichtige  Schlussfolgerungen  in  vielen 
biologischen  Reaktionen,  an  denen  sie  beteiligt  ist,  so  z.  B.  auch  in  dem 
modernen  Gärungs-schema  von  Embdeti  und  Meyerhof. 

*)  Abderhalden  und  Eichwald,  Ber.  dtsch.  chem.  Ges.  47,  1858  (1914):  48,  113,  1851  (1915).  Max  Berg- 
mann und  Mitarbeiter,  Hoppe-Seylers  Z.  137,  27  (1924);  Ber.  dtsch.  chem.  Ges.  54,  936  (1921).  2)  A.  Grün 
und  Limpächer,  Ber.  dtsch.  chem.  Ges.  60,  255  (1927).  3)  H.  O.  L.  Fischer  und  E.  Baer,  Naturwiss.  25,  588  (1937). 
4)  Ber.  dtsch.  chem.  Ges.  53,  1589,  1606,  1621  (1920).  5)  Meyerhof  und  W.  Kiessling,  Bio.  Z.  264,  46  (1933). 
6)  H.  O.  L.  Fischer  und  E.  Baer,  Naturwiss.  25,  589  (1937). 


Dienstag  Vormittag  Auditorium  AM, 

Zbyszewski,  Léon  (Poznan,  Pologne),  Sur  le  rôle  du  sinus  carotidien 
pendant  l’accès  épileptique  expérimental. 

R existe  aujourd’hui  un  grand  nombre  de  faits  expérimentaux  et 
cliniques  qui  permettent  de  supposer  que  les  zones  réflexogènes  sino- 
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carotidiennes  peuvent  influencer  la  circulation  cérébrale.  C’est  une 
régulation  indirecte.  Grâce  à l’intervention  du  sinus  carotidien,  la  cir- 
culation cérébrale  se  trouve  automatiquement  préservée  de  l’hyper- 
tension ou  de  l’hypotension  brusques  de  la  circulation  générale;  citons 
Marinesco  et  Kreindler , Daniélopulu,  Tinel  et  Ungar , E.  Ask.  Upmark. 
Les  zones  réflexogènes  seront  ainsi  des  stabilisateurs  de  la  circulation 
cérébrale  et  auront  surtout  pour  objet,  de  garantir  la  régularité  de  cette 
circulation. 

Récemment  on  a même  supposé  que  certains  réflexes  vasomoteurs, 
d’origine  sino-carotidienne  pouvaient  intervenir  dans  le  mécanisme  de 
l’épilepsie  ( Daniélopulo ) . Aussi  les  observations  cliniques  de  Marinescu 
et  Kreindler  ont  montré  que  la  diminution  de  sensibilité  du  sinus  caro- 
tidien augmente  sensiblement  l’excitabilité  des  centres  corticaux  et 
renforce  la  crise  d’épilepsie  jacksonienne. 

Les  expériences  qui  font  l’objet  de  cette  communication  furent 
entreprises  dans  le  but  de  préciser  le  rôle  qui  peuvent  exercer  ces  zones 
réflexogènes  sur  le  déclenchement  d’un  accès  d’épilepsie  corticale. 

On  sait  depuis  Fritsch  et  Hitzig  que  l’excitation  électrique  de  la 
zone  corticale  motrice  peut  déclencher  des  convulsions  localisées  ou 
généralisées,  selon  le  lieu  d’excitation  et  selon  l’intensité  de  celle-ci. 
H.  Jackson  a décrit  comme  « the  march  of  mouvement  » la  diffusion 
progressive  de  ce  phénomène  convulsif.  Dans  les  expériences  mention- 
nées les  crises  d’épilepsie  furent  provoquées  par  une  excitation  électrique 
de  la  zone  corticale  motrice  des  animaux  (chiens),  toujours  d’une  même 
durée  de  trente  secondes.  Chez  les  mêmes  animaux,  quand  les  sinus 
carotidiens  furent  énervés,  les  crises  convulsives  eurent  un  aspect  plus 
lent  et  l’accès  même  dura  plus  brièvement  qu’avant  l’énervation.  Au 
contraire  après  réfrigération  des  ces  zones  — à l’aide  de  chlorure  d’éthyle 
— on  a pu  constater  toujours  une  exagération  très  remarquable  des 
crises  convulsives. 

On  sait  depuis  les  travaux  de  C.  Heymans  et  de  ses  collaborateurs, 
que  la  nicotine  mise  en  contact  avec  les  terminaisons  nerveuses  du  sinus 
carotidien  provoque  une  vasoconstriction  réflexe  intense  des  artères 
cérébrales.  Si  donc,  avant  la  crise  épileptique  provoquée,  on  applique 
une  solution  de  nicotine  (1°/00),  sur  surface  externe  des  zones  sino- 
carotidiennes  de  l’animal,  on  obtient  toujours  une  exagération  très 
intense  de  l’accès  d’épilepsie  et  sa  durée  est  évidemment  prolongée. 
Le  même  résultat  on  obtient  après  l’application  d’une  solution  d atro- 
pine (l°/oo)  sur  les  mêmes  zones  carotidiennes.  Mais  ici  le  phénomène 
se  développe  tout  à fait  autrement.  Au  commencement  de  l'accès 
épileptique  prédomine  l’élément  clonique  des  crises  convulsives;  cela 
serait  une  première  phase,  qui  ensuite  passe  dans  une  deuxième,  dans 
laquelle  prédomine  l’élément  tonique  des  convulsions  musculaires. 
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Les  résultats  montrent  donc  que  la  zone  sino-carotidienne  peut 
influencer  très  efficacement  le  déroulement  d’une  crise  d’épilepsie  ex- 
périmentale. Ce  sont  sans  doute  des  réflexes  vasomoteurs  qui  inter- 
viennent dans  ce  mécanisme.  L’application  des  substances  parasym- 
pathicolytiques,  comme  la  nicotine  et  Y atropine  — en  provoquant  un 
angiospasme  cérébral  — augmente  l’excitabilité  des  centres  corticaux 
et  renforce  les  crises  d’épilepsie  jacksonienne.  Ainsi  la  vieille  opinion 
de  Vulpian , Broivn-Séquard , H.  Jackson  trouve  un  nouvel  appui  ex- 
périmental. 

Koll,  Werner  (Frankfurt  a.M.).  Über  die  Wirkung  des  Ephedrins 

auf  die  Reflexerregbarkeit  des  narkotisierten  Rückenmarkes. 

Frühere  Versuche1)  am  Rückenmark  der  Katze  (Querschnitt  im 
unteren  Thorakalmark)  hatten  zu  dem  Ergebnis  geführt,  dass  die  zen- 
tralen Erregungsmittel  Cardiazol  (Pentamethylentetrazol)  oder  Strychnin 
aus  tieferen  Narkosen  wieder  den  gleichseitigen  Beugereflex  des  Hinter- 
beines in  einer  für  das  Erregungsmittel  charakteristischen  Verlaufsform 
erwecken  können.  Für  jedes  einzelne  der  beiden  Erregungsmittel  er- 
gibt sich  dabei  eine  absolute  Grenze  seiner  Wirkung,  an  der  weitere 
Gaben  die  noch  weit  unter  der  Norm  liegenden  Reflexe  nicht  mehr 
steigern  können.  An  der  Wirkungsgrenze  eines  der  beiden  Mittel  ver- 
mag die  zusätzliche  Anwendung  massiger  Dosen  des  anderen  noch  sehr 
starke  Zunahme  der  Reflexgrösse  hervorzubringen,  wobei  gleichzeitig 
der  gekreuzte  phasische  Streckreflex  wieder  auslösbar  wird  sowie 
manchmal  einige  gekreuzte  propriozeptive  Reflexe.  Eine  Erklärung 
dieser  Befunde  ergab  sich  an  Hand  des  Nachweises,  dass  der  Angriffs- 
punkt des  Cardiazols  auf  den  motorischen  Teil  des  Reflexbogens,  der 
des  Strychnins  ganz  überwiegend  auf  den  rezeptorischen  Teil  be- 
schränkt ist. 

Das  Ephedrin  zeigt  ebenfalls  eine  „absolute  Grenze“  seiner  Wirk- 
samkeit, es  ist  jedoch  im  Vergleich  zu  Cardiazol  und  Strychnin  ein 
sehr  schwaches  Weckmittel  für  die  phasischen  Reflexe  des  Rücken- 
markes. Durch  Cardiazolgaben  an  der  Wirkungsgrenze  des  Ephedrins 
oder  besser  noch  durch  Verabfolgung  von  Ephedrin  an  der  Wirkungs- 
grenze des  Cardiazols  oder  des  Strychnins  kommt  es  zu  einer  gewissen 
Zunahme  des  gleichseitigen  Beugereflexes,  die  jedoch  viel  schwächer 
ist  als  bei  der  gemeinsamen  Wirkung  von  Cardiazol  und  Strychnin. 
Gleichzeitig  beobachtet  man  aber  in  den  Extremitäten  (unterhalb  des 
Rückenmarkquerschnittes)  das  Wiederauftreten  eines  deutlichen  Mus- 
keltonus und  gekreuzter  propriozeptiver  Reflexe,  während  eines  der 
beiden  Mittel  allein  auch  bei  höchster  Dosierung  diese  Reaktionen  nicht 
wiederherzustellen  vermag.  Im  Hinblick  auf  die  früher  mit  Cardiazol 
und  Strychnin  erhaltenen  Ergebnisse  ist  es  wesentlich,  dass  diese  ge- 
kreuzten propriozeptiven  Reflexe  nach  Cardiazol  + Ephedrin  auch  dann 
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auslösbar  werden,  wenn  ein  gekreuzter  phasischer  Reflex  gar  nicht  oder 
nur  sehr  schwach  zustande  kommt. 

Ausgehend  von  den  oben  angedeuteten  Ergebnissen  über  den  An- 
griffspunkt des  Cardiazols  und  des  Strychnins  und  der  Erklärung  ihres 
Synergismus  führen  die  Yersuchsergebnisse  mit  Cardiazol  und  Ephedrin 
zu  der  Anschauung,  dass  die  Erregungswirkung  des  Ephedrins  sich  in 
erster  Linie  auf  Elemente  propriozeptiver  Reflexbögen  des  Rückenmarkes 
erstreckt. 

*)  Arch.  f.  exper.  Path.  u.  Pharmakol.  184,  365  (1937). 


Dienstag  Nachmittag  Auditorium  A. 

Soula,  L.-C.  (Toulouse).  Le  stockage  lacunaire  du  glucose. 

Dans  une  série  de  publications  antérieures  j’ai  constaté  avec  mes 
collaborateurs  que  conformément  aux  vues  de  Folin  le  glucose  injecté 
par  la  voie  veineuse  à dose  massive  est  stocké  dans  les  espaces  lacunaires. 
J’ai  démontré  que  le  foie  ne  joue  aucun  rôle  dans  la  correction  de 
l’hyperglycémie  provoquée  dans  ces  conditions.  L’organisme  d’un 
animal  dépancréaté  chasse  du  sang  dans  les  espaces  lacunaires  les  mêmes 
quantités  de  glucose  qu’un  chien  normal,  et  presque  aussi  rapidement. 
L’organisme  diabétique  refoule  les  excès  de  sucre  dans  ses  espaces 
lacunaires  jusqu’au  seuil  de  son  hyperglycémie.  La  carence  insulinienne 
ne  semble  intervenir  que  sur  le  niveau  auquel  se  rétablit  l’équilibre 
glycémique  terminal.  L’administration  d’insuline  met  un  organisme 
diabétique  en  puissance  d’abaisser  le  niveau  de  son  équilibre  glycé- 
mique dans  l’hyperglycémie  provoquée.  Tout  se  passe  comme  si  1 in- 
suline était  la  clé  des  espaces  lacunaires,  fixant  le  degré  de  leur  utilisa- 
tion dans  les  processus  de  lutte  contre  l’hyperglycémie.  Le  fonctionne- 
ment du  stockage  lacunaire  a pû  être  suivi  par  la  comparaison  des 
glycémies  artérielle  et  veineuse  qui  a montré  que  les  espaces  lacunaires 
retiennent  du  glucose  pendant  toute  la  période  d’hyperglycémie  et 
restituent  le  glucose  lorsque  la  glycémie  a été  ramenée  au  voisinage 
de  la  normale.  Dans  la  crise  d’hypoglycémie  consécutive  à l’hépatec- 
tomie  les  espaces  lacunaires  rendent  du  glucose  à la  circulation. 

Dans  une  nouvelle  série  d’expériences  encore  inédites  je  me  suis 
attaché  avec  mes  collaborateurs  à définir  le  rôle  de  ce  stockage  lacunaire 
dans  les  conditions  du  fonctionnement  normal  et  son  importance  dans 
la  régulation  de  l’équilibre  glycémique. 

Expériences  de  perfusion  d’un  territoire  périphériques.  L étude  du 
stockage  lacunaire  sur  des  territoires  périphériques  étudiés  en  perfusion 
a établi  le  fonctionnement  du  stockage  lacunaire  dans  les  limites  des 
variations  physiologiques  de  la  glycémie.  La  perfusion  d un  membre 
détaché  du  corps,  avec  un  liquide  d’Amberson  dont  on  peut  taire  varier 
ja  richesse  en  glucose,  montre  que  le  stockage  se  produit  pour  les  taux 
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de  glucose  supérieurs  à la  normale  et  que  le  sucre  stocké  est  restitué 
lorsqu’on  ramène  la  glycémie  du  liquide  circulant  à 1 gramme.  Elles 
ont  également  montré  que  les  espaces  hypodermiques  du  membre  d’un 
animal  dépancréaté  sont  surchargés  en  glucose;  enfin  les  expériences 
de  perfusion  ont  permis  de  voir  que  le  stockage  lacunaire  est  sous  la 
dépendance  du  système  nerveux  et  que  le  fonctionnement  des  réservoirs 
lacunaires  est  entravé  par  la  section  des  nerfs  du  membre  circulatoire- 
ment  isolé. 

Etude  de  la  traversée  hépatique.  L’étude  des  variations  de  la  gly- 
cémie pendant  la  traversée  hépatique  pratiquée  par  la  méthode  des 
fistules  de  London  a confirmé  l’existence  et  le  fonctionnement  du 
stockage  lacunaire  dans  le  cycle  normal  des  glucides. 

L’épreuve  de  l’hyperglycémie  alimentaire  provoquée,  l’épreuve 
de  l’hyperglycémie  par  inondation  intraveineuse,  ont  montré  que  le 
foie  ne  joue  aucun  rôle  dans  la  résolution  immédiate  de  la  crise  d’hyper- 
glycémie. Le  sucre  disparaît  du  sang  et  il  est  stocké  dans  les  espaces 
lacunaires  avant  d’être  retenu  par  le  foie. 

De  même  dans  la  crise  d’hypoglycémie  provoquée  par  l’insuline 
il  n’y  a aucune  rétention  de  sucre  par  le  foie,  au  contraire.  L’insuline 
n’abaisse  pas  la  glycémie  en  retenant  le  glucose  circulant  dans  le  foie. 

De  l’ensemble  de  ces  faits  il  résulte  que  si  le  rôle  joué  par  le  foie 
comme  organe  de  réserve  principal  dans  le  cycle  nutritif  des  hydrates 
de  carbone  est  capital,  son  rôle  au  contraire  paraît  beaucoup  plus 
réduit  sur  le  terrain  de  l’équilibre  glycémique  normal. 

Le  foie  est  l’organe  essentiel  des  processus  de  lutte  contre  l’hypo- 
glycémie, il  ne  joue  pour  ainsi  dire  aucun  rôle  dans  les  processus  de 
lutte  contre  l’hyperglycémie. 

Le  stockage  lacunaire  paraît  au  contraire  jouer  un  rôle  de  premier 
plan  dans  ces  processus  de  lutte  contre  l’hyperglycémie. 


Baer,  Erich  und  Bischer,  H.  O.L.  (Toronto).  Synthese  von  1— Glycerin- 
aldehyd. 

I- Glycerinaldehyd  wurde  auf  dem  folgenden  Weg  bereitet: 


Z-Arabinose 


HCN 


Pt.  H2 

Z-Mannonsäure-lacton  V 


Zn  CI. 


Z-Mannit 


1,2  — 5,6-Diaceton-Z-mannit 

Verseifen 


Pb  (CH3  COO)4 


Aceton 

V Aceton  - Z - glycerinaldehyd 
Z- Glycerinaldehyd  [2,4-Dinitro-phenylhydrazon  Smp.  148°; 

mit  Essigsäure 

Dimedon-Verbindung  Smp.  198 — 200°,  [a]n  = 


198°  (C2H5OH). 


Die  optischen  Drehungen  des  Z-  und  d- Glycerinaldehyds  nehmen 
beim  Aufbewahren  der  wässrigen  Lösungen  im  Eisschrank  im  Laufe 
einer  Woche  von  — 14°  bzw.  +14°  auf  ungefähr  — 7°  bzw.  +7°  ab, 
ohne  dass  sich  der  Aldehydgehalt  der  Lösungen  ändert.  Es  lassen  sich 
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durch  Einengen  der  wässrigen  Lösungen  im  Vacuum  und  Erwärmen 
der  Rückstände  für  2 Stunden  auf  60°  die  hochdrehenden  Formen 
beider  Aldehyde  zurückgewinnen. 

Es  liegt  demnach  eine  Art  „Mutarotation“,  aber  keine  Racémisa- 
tion vor.  Dieser  Hinweis  scheint  uns  wichtig  im  Hinblick  auf  biologische 
Folgerungen,  die  aus  diesem  Verhalten  bereits  gezogen  wurden. 

Die  Vereinigung  aequimolekularer  Mengen  sirupösen  d-  und  l- 
Glycerinaldehyds  liefert  kristallisierten  razemischen  Glycerinaldehvd. 

Szarka,  A.  (Rudapest).  Erfahrungen  mit  dem  neuen  Titrationsverfahren 

des  Progesterons. 

Die  bekannte  antagonistische  Wirkung  des  Corpus  - Luteum- 
Hormons  gegenüber  dem  Follikelhormon  wurde  hauptsächlich  am 
Vaginalepithel  untersucht;  wir  dagegen  untersuchten,  ob  es  möglich 
ist  die  bei  Nagern  nach  Verabreichung  von  F.  H.  in  der  Uterushöhle 
auftretenden  Flüssigkeitsansammlungen  durch  gleichzeitige  Zufuhr 
von  Progesteron  zu  verhindern.  4,8  y Oestron  wurden  im  Verlaufe 
von  24  Stunden,  auf  3 Gaben  verteilt,  subcutan  verabreicht  und  gleich- 
zeitig die  zu  untersuchende  Progesteronmenge  aus  einer  separaten 
Spritze  eingeführt.  44  Stunden  nach  Verabreichung  der  ersten  In- 
jektion, — also  zu  dem  Zeitpunkt,  in  welchem  die  Oestronwirkung  ihren 
Gipfel  erreicht  hätte,  — wurden  die  Tiere  laparatomiert  und  hei  In- 
spektion der  Uteri  fanden  wir,  dass  es  möglich  war,  durch  Verabreichung 
einer  entsprechenden  Menge  Progesteron  die  Entwicklung  des  Oestrus- 
uterus  zu  verhindern.  Der  Grad  des  Antagonismus  hing  von  der  Menge 
des  verabreichten  Progesterons  ab.  Diese  Reaktion  ist  also  zur  Fest- 
stellung der  Wirksamkeit  einer  Progesteron-Lösung  geeignet.  In 
unseren  ersten  Versuchen  (320  Laparatomien)  wurde  festgestellt,  dass 
bei  wenigstens  55%  der  Versuchstiere  die  Wirkung  von  4.8  y Oestron 
durch  1,2 — 1,5  mg  kristallinisches  Progesteron  vollkommen  verhindert 
werden  kann.  Die  Konzentrationsbestimmung  einer  Lösung  unbe- 
kannten Inhaltes  geschah  durch  Vergleich  mit  einer  Standard-Pro- 
gesteron-Lösung.  Jene  unbekannte  Lösung,  welche  hei  der  gleichen 
Anzahl  Tiere  wie  die  Standard-Lösung  die  Entwicklung  des  Oestrus- 
Uterus  vollkommen  verhindert,  enthält  die  gleiche  Menge  Progesteron 
wie  die  Standard-Lösung.  Hinsichtlich  der  Entwicklung  hzw.  der 
Unterdrückung  der  Oestrusreaktion  des  Uterus  unterscheiden  vir 
6 Grade.  Bei  dem  1.  und  2.  Grad  sind  beide  Hörner  des  L'terus  prall 
mit  Flüssigkeit  gefüllt  und  glasartig  durchscheinend.  Der  3.  und  4.  Grad 
sind  Übergangsformen,  in  den  Hörnern  sind  nur  stellenweise  Flüssig- 
keitsansammlungen, im  übrigen  ist  der  Uterus  nur  hvperämisch.  Beim 
5.  und  6.  Grad  ist  in  den  Hörnern  keine  Flüssigkeit,  der  Lterus  ist 
dünn,  höchstens  etwas  hyperämisch,  es  zeigt  sich  also  keine  Oestrus- 
reaktion und  die  Oestron- Wirkung  ist  vollkommen  unterdrückt. 
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Neuerlich  gehen  wir  so  vor,  dass  wir  den  Grad  der  antagonistischen 
Wirkung  in  Zahlen  (1 — 6 Graden)  ausdrücken  und  den  Durchschnitts- 
wert bei  den  einzelnen  Tiergruppen  als  massgebend  betrachten.  Unter 
Zugrundelegen  dieser  Gruppendurchschnitte  stellten  wir  fest,  dass 
der  Grad  der  antagonistischen  Wirkung  proportional  zum  log  der  ver- 
abreichten Progesteron-Menge  ist.  Auf  Grund  der  ersten  120  Versuche 
berechneten  wir  die  Richtung  dieser  Geraden  in  einem  Koordinaten- 
system mit  den  Logarithmen  der  verabreichten  Mengen  als  Abszisse 
und  den  Gruppendurchschnitten  der  Wirkung  als  Ordinate1).  Weitere 
220  an  kastrierten  Ratten  ausgeführte  Versuche  bestätigten  die 
Richtigkeit  unserer  Rerechnungen.  Wir  berechneten  ferner  (Burn 
S.  34),  dass  <1.  damit  die  Fehlergrenze  von  20%  nicht  überschritten 
wird,  die  einzelnen  Gruppen  wenigstens  23 — 25  Tiere  enthalten  müssen, 
2.  mit  diesen  Verfahren  zwei  verschiedene  Mengen  mit  Sicherheit  unter- 
schieden werden  können,  wenn  die  kleinere  Menge  höchstens  71% 
der  grösseren  beträgt.  Mit  Hilfe  des  sogenannten  ,, cross  test“  kann 
die  Genauigkeit  der  Titrierung  noch  bedeutend  erhöht  werden,  doch 
geht  hiedurch  der  grösste  Vorteil  der  Reaktion  — die  Schnelligkeit  — 
verloren.  Wir  versuchten  auch  bei  nicht  geschlechtsreifen  Ratten  die 
Oestrus-Reaktion  zu  antagonisieren;  auf  Grund  von  280  Versuchen 
fanden  wir,  dass,  um  bei  wenigstens  55%  der  Tiere  die  Wirkung  von 
4,8  y Oestron  zu  verhindern,  bereits  0,3  mg  Progesteron  vollkommen 
genügen  und  schon  0,12  mg  sind  gut  nachweisbar.  Unter  den  bislang 
untersuchten  verschiedenen  Hormonen  ergaben  bloss  20—30  mg  Testo- 
steronpropionat eine  ähnliche  Reaktion2). 

Auf  Grund  2 %jähriger  Erfahrungen  können  wir  die  beschriebenen 
Verfahren  zur  Bestimmung  von  krystallinischem  Progesteron  emp- 
fehlen und,  wenn  sie  auch  etwas  weniger  genau  sind  als  die  bislang 
bekannten  Methoden,  so  bieten  sie  doch  den  ausserordentlichen  Vorteil, 
bereits  in  44  Stunden  das  Ergebnis  zu  liefern. 

*)  Burn:  Biol.  Standardisation,  London  1937,  S.  32.  2)  Klinische  Wochenschrift  16,  681,  1937;  Endo- 

crinology 22,  1937  und  23,  64,  1938;  Ber.  Ges.  Phys.  1937. 

Mittwoch  Vormittag  Auditorium  A. 

Thauer,  Rudolf  und  Peters,  G.  (Frankfurt).  Die  Bedeutung  der  roten 

Kerne  für  Körperstellung  und  Enthirnungsstarre. 

Die  nach  Durchtrennung  des  Hirnstammes  in  der  Ebene  des 
Tentorium  cerebelli  (Decerebrierung)  bei  Säugetieren  auftretende  Ent- 
hirnungsstarre ( Sherrington ) hat  Rademaker  auf  den  Ausfall  der  roten 
Kerne  zurückgeführt.  Müssen,  Ingram  und  Ranson , Keller  und  Hare 
haben  jedoch  zeigen  können,  dass  nach  isolierter  Zerstörung  dieser 
Kerne  bzw.  Durchschneidung  der  absteigenden  Bahnen  bei  sonst  in- 
taktem Gehirn  die  Starre  ausbleiben  kann,  bzw.  weniger  ausgeprägt 


23 


354 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


ist  als  nach  Decerebrierung,  bei  der  auch  die  Pyramidenbahnen  durch- 
trennt werden.  Rademaker  hält  trotz  dieser  Ergebnisse  an  der  hervor- 
ragenden Bedeutung  der  roten  Kerne  fest,  nimmt  allerdings  auf  Grund 
dieser  Befunde  an,  dass  am  Auftreten  der  Entbirnungsstarre  auch  der 
Fortfall  der  Pyramidenbahnerregungen  mehr  oder  weniger  beteiligt  ist. 

Eine  Klärung  der  Streitfrage  war  von  Versuchen  zu  erwarten, 
in  denen  die  Zerstörung  der  roten  Kerne  mit  einer  Durcbtrennung  der 
Pyramidenbahnen  kombiniert  wurde.  Solche  Eingriffe  wurden  bei 
Kaninchen  vorgenommen,  wobei  vor  allem  Wert  darauf  gelegt  wurde, 
die  Tiere  nach  der  Operation  längere  Zeit  am  Leben  zu  erhalten,  um 
akute,  unspezifische  Störungen  auszuschliessen.  Dieses  Ziel  wurde  mit 
einer  Operationsmethode  erreicht,  bei  der  ein  Seidenfaden  unter  dem 
Gehirn  hindurchgeführt  wurde,  der  ohne  Wiedereröffnung  des  Schädels 
im  Laufe  von  mehreren  Wochen  allmählich  angezogen  werden  konnte. 

Die  Ergebnisse  dieser  Versuche  stimmen  in  mehreren  Punkten  mit 
den  Beobachtungen  Rademakers  überein:  1.  wurde  hei  Tieren,  hei 
denen  nach  Durchschneidung  des  Hirnstammes  Enthirnungsstarre  und 
Verlust  der  Stellfunktion  eintrat,  neben  der  Kontinuitätstrennung  der 
Pyramidenbahnen  eine  Verletzung  der  roten  Kerne  gefunden;  2.  wurde 
beobachtet,  dass  eine  bei  der  Operation  eingetretene  Enthirnungsstarre 
sich  nicht  mehr  zurückbildete.  In  einem  Falle  bestand  sie  mit  geringen 
Schwankungen  über  3 Wochen;  und  3.  wurde  hei  Tieren  mit  erhaltenem 
Nucleus  ruber  Enthirnungsstarre  vermisst. 

Dagegen  konnte  gezeigt  werden,  dass  die  Zerstörung  der  roten 
Kerne  auch  dann  nicht  zur  Enthirnungsstarre  zu  führen  braucht,  wenn 
gleichzeitig  die  Pyramidenbahnen  durchtrennt  werden.  Bei  einem  Tier, 
das  die  Operation  4 Wochen  überlebte,  wurde  bei  der  histologischen 
Untersuchung  ein  völliger  Ausfall  des  Nucleus  ruber  beiderseits  und 
eine  Degeneration  der  rubrospinalen  und  der  Pyramidenbahnen  ge- 
funden. Auf  Grund  dieser  Ergebnisse  wird  geschlossen,  dass  weder  die 
rubrospinalen  noch  die  Pyramidenbahnen  für  das  Erhaltenbleiben  der 
Stellfunktion  unbedingt  erforderlich  sind. 

Weisschedel,  E.  (Berlin).  Zur  Methodik  experimenteller  Untersuchungen 

am  Hirnstamm. 

Experimentelle  Eingriffe  an  tiefen  Hirnteilen  konnten  lange  Zeit 
nicht  ohne  schwere  Schädigungen  der  oberflächlicheren  Hirnteile  vor- 
genommen werden.  Erst  das  Einstechen  feiner,  bis  auf  eine  kleine 
Spitze  isolierter  Elektroden  in  die  Tiefe  des  Gehirns  gestattet,  die 
Zentren  des  Hirnstamms  isoliert  zu  untersuchen.  Diese  von  Horsley 
und  Clark  entwickelte  Methode  wurde  von  W.  R.  Hess  insofern  wesent- 
lich verbessert,  als  durch  eine  grössere  Feinheit  der  Elektrodennadeln 
die  Neben  Verletzung  auf  ein  Minimum  reduziert  wird  und  ausserdem 
das  Tier  in  seiner  Bewegungsfreiheit  kaum  behindert  wird.  Mit  den 
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Hess’schen  Elektroden  kann  man  die  subcorticalen  Strukturen  mit  den 
gleichen  physiologischen  Methoden  untersuchen,  die  an  anderen  Teilen 
des  Nervensystems  mit  Erfolg  angewendet  worden  sind:  man  kann 
die  Potentialschwankungen  ableiten,  elektrische  Reize  zuführen  und 
die  unmittelbare  Nachbarschaft  der  Elektrode  mit  Hilfe  des  Diathermie- 
stromes zerstören. 

Da  der  Ablauf  der  nervösen  Erregungen  an  die  Nervenfasern  ge- 
bunden ist  und  der  überwiegende  Teil  der  Hirnfunktionen  nur  dadurch 
möglich  ist,  dass  die  einzelnen  Zentren  in  ganz  bestimmter  Weise  mit- 
einander in  Verbindung  stehen,  erscheint  es  folgerichtig,  diese  Lei- 
tungsverbindungen als  Grundlage  für  die  Erklärung  c ir  physiologischen 
Erscheinungen  heranzuziehen.  Mit  der  Marchi- Färb  mg  können  mark- 
haltige Fasern  zu  einem  bestimmten  Zeitpunkt  der  D<  generation  elektiv 
dargestellt  werden.  Die  kleinen  Coagulationsherde,  die  mit  der  Hess’ 
sehen  Methode  hervorgerufen  werden  können,  sind  besonders  geeignet 
für  die  Erzeugung  umschriebener  Faserdegenerationen  und  damit  für 
die  feinere  experimentelle  Analyse  der  Leitungsverbindungen  des  Hirn- 
stamms, die  heute  erst  in  groben  Zügen  bekannt  sind.  Faseranato- 
mische Untersuchungen  mit  der  Marchi- Methode  sind  dann  besonders 
aufschlussreich,  wenn  sie  im  Anschluss  an  den  physiologischen  Versuch 
an  dem  gleichen  Tier  vorgenommen  werden.  Sie  können  dann  auch  für 
die  physiologische  Auswertung  der  Versuche  wichtige  Hinweise  liefern. 
Als  Beispiel  hierfür  sei  ein  Experiment  angeführt,  bei  welchem  die 
Mittelhirnhaube  einer  Katze  untersucht  wurde.  Die  abgeleiteten  Po- 
tentialschwankungen wurden  hier  durch  akustische  Reize  deutlich 
beeinflusst.  Bei  schwacher  elektrischer  Reizung  stellten  sich  die  Ohren 
in  ähnlicher  Weise  auf,  wie  man  es  heim  Lauschen  des  Tiers  beobachten 
kann.  Das  Ohr  der  Gegenseite  nahm  an  diesen  Bewegungen  stärker 
teil  als  das  Ohr  der  gleichen  Seite.  Darauf  wurde  das  Gewebe  in  der 
Umgebung  der  Elektrodenspitze  coaguliert.  Als  nach  18  Tagen  das 
Tier  getötet  und  das  Gehirn  zerschnitten  wurde,  fand  sich  ein  Herd 
im  Bereich  der  Zentralen  Haubenbahn.  Nachdem  jedoch  die  degene- 
rierten Fasern  nach  Marchi  gefärbt  waren,  bot  sich  ein  anderes  Bild: 
Durch  den  Herd  waren  in  erster  Linie  Fasern  des  Tractus  tecto-bul- 
baris  verletzt  worden,  Fasern  also,  die  im  caudalen  Zweihügel  ent- 
springen, die  Mittellinie  kreuzen  und  in  der  Haube  der  Brücke  und  der 
Medulla  oblongata  endigen.  Im  Vergleich  dazu  war  die  Verletzung  der 
Zentralen  Haubenbahn  unbedeutend.  Da  der  caudale  Zweihügel  aku- 
stische Zentren  enthält,  muss  man  für  die  während  der  physiologischen 
Untersuchung  beobachteten  akustischen  Erscheinungen  den  Tractus 
tecto-bulbaris  verantwortlich  machen  und  nicht  die  Zentrale  Hauben- 
bahn, an  die  man  bei  der  groben  anatomischen  Ortsbestimmung  zu- 
nächst hätte  denken  müssen.  — Allgemein  ist  diese  ergänzende  faser- 
anatomische Untersuchung  für  experimentelle  physiologische  Studien 
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wertvoll  und  notwendig,  weil  sie  1.  eine  genaue  Ortsbestimmung  der 
untersuchten  Struktur  ermöglicht,  2.  Aufschluss  gibt  über  die  Zahl 
und  Dicke  der  beteiligten  Fasern,  3.  vor  Fehlschlüssen  schützt,  die 
gerade  im  Hirnstamm  infolge  des  engen  Beisammenliegens  funktionell 
ganz  verschiedenartiger  Strukturen  leicht  unterlaufen  können,  und 

4.  Hinweise  liefert,  in  welcher  Richtung  weitere  Untersuchungen  ange- 
stellt werden  müssen,  um  eine  physiologische  Fragestellung  zu  klären. 
Werden  in  der  genannten  Weise  physiologische  Versuche  durch  faser- 
anatomische Nachuntersuchungen  ergänzt,  so  darf  man  daraus  ent- 
scheidende Fortschritte  in  der  Erkenntnis  der  Hirnfunktionen  erwarten. 

E.  Weisschedel,  und  R.  Jung,  Pflügers  Arch,  im  Druck. 

Mittwoch  Vormittag  Auditorium  B. 

Jeney,  A.  von  (Debrecen).  Über  die  antagonistische  Wirkung  von 

Quercitrin  auf  die  Dinitrophenol- Hyperthermie  an  Ratten. 

1.  Die  Temperatur  von  Ratten  wird  durch  12  mg  kg  Quercitrin 
in  10 — 90  Minuten  mässig  erniedrigt  (um  0,6 — 1,1  C°).  Die  Wirkung 
besteht  durch  3 Stunden  hindurch. 

2.  12  mg/kg  1 : 2 : 4-a- Dinitrophenol  (DNP)  ruft  bei  Ratten 
innerhalb  10 — 30  Minuten  eine  Temperaturerhöhung  hervor.  Die  Er- 
höhung erreicht  0,4 — 2,4  C°  und  dauert  ungefähr  3)4  Stunden. 

3.  Diese  Temperaturerhöhung  nach  DNP  wird  durch  Quercitrin 
herabgesetzt,  vorübergehend  gänzlich  aufgehoben,  die  Temperatur 
sinkt  sogar  unter  die  Norm;  ein  Teil  der  Wirkung  erscheint  aber  ver- 
spätet. Diese  nachträgliche  Temperaturerhöhung  erstreckt  sich  über 
4 Stunden. 

4.  Quercitrin  verhindert  auch  die  Entwicklung  des  „Atropin- 
fiebers“. 

5.  Atropin  dagegen  hebt  die  DNP-Hyperthermie  nicht  auf.  Sie 
beginnt  nur  mit  Verspätung.  Auch  die  Wirkung  von  Quercitrin  auf 
den  Wärmehaushalt  wird  durch  Atropin  nicht  verändert.  Die  Wirkung 
von  Quercitrin  auf  die  DNP-Hyperthermie  wird  durch  Atropin  nicht 
beeinflusst.  Quercitrin  verhinderte  auch  in  diesem  Falle  die  DNP- 
Wirkung.  Die  Körpertemperatur  der  Tiere,  mit  Ausnahme  von  einem, 
blieb  3 Stunden  hindurch  unternormal.  Die  Ausschaltung  der  para- 
sympathischen Innervation  mittels  Atropinisierung  verhindert  also 
nicht  die  antagonistische  Wirkung  von  Quercitrin  auf  die  DNP-Hyper- 
thermie.  Der  Angriffspunkt  des  Quercitrins  auf  den  Wärmehaushalt 
scheint  ebenfalls  peripherisch  zu  liegen. 

6.  Die  respiratorischen  Stoffwechselversuche  wurden  an  weissen 
Ratten  (ca.  140 — 150  g)  in  dem  durch  Issekutz  für  Tierversuche  adap- 
tierten Respirationsapparat  von  Warburg  ausgeführt.  Wasserbad- 
temperatur: 28°  C.  Zeit  der  Versuchsperiode:  10'. 
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7.  Quercitrin  (12  mg/kg)  verminderte  die  02-Aufnahme  von 
normalen  Tieren  im  Durchschnitt  um  7,6%. 

8.  DNP  (12  mg/kg)  steigerte  die  02-Aufnahme  der  Tiere  durch- 
schnittlich um  52,3%.  Wenn  man  vorher  den  Tieren  Quercitrin 
(12  mg/kg)  injiziert  hat,  war  die  Zunahme  der  02-Aufnahme  nach  DNP 
bedeutend  mässiger,  24,6%  im  Durchschnitt.  Der  Antagonismus 
zwischen  der  Wirkung  von  Quercitrin  und  DNP  lässt  sich  also  auch 
bezüglich  des  respiratorischen  Stoffwechsels  nachweisen. 

Mascherpa,  P.  (Catania).  Comportamento  nell’organisnio  ed  azione 

farmacologica  di  fini  polveri  di  cobalto,  niehelio,  rame,  argento 

ed  alluminio  iniettate  endovena. 

Yengono  inettati  endovenosamente  a conigli  aleuni  metalli  (Co, 
Ni,  Cu,  Ag,  Al)  in  forma  di  polveri  finissime,  ridotte  in  corrente  di  idro- 
geno.  Dimensioni  dei  granuli:  25 — 50  /(. 

II  cobalto,  il  niehelio  e l’argento,  anche  a dosi  elevate,  non  danno 
manifestazioni  patologiche;  il  rame  e Falluminio  producono,  a dosi 
opportune,  la  morte,  il  primo  a causa  di  alterazioni  broncopneumoniche, 
il  secondo  per  embolia  polmonare. 

Il  cobalto  (g  0,002 — 0,003  p.  Kg.)  si  élimina  prevalentemente  per 
via  renale  e taie  eliminazione  si  compléta  entro  4 giorni;  quella  intestinale 
è più  limitata  e si  compie  più  lentamente  (6  giorni  circa). 

Invece  la  eliminazione  intestinale  del  niehelio  (g.  0,004 — 0.005  p. 
Kg.)  precede  quella  renale  e dura  10  giorni;  la  eliminazione  renale  è 
più  limitata  e dura  7 giorni. 

Il  rame  (g.  0,002 — 0,003  p.  Kg.)  segue  ancb’esso  prevalentemente 
la  via  di  eliminazione  intestinale;  questa  eliminazione,  notevole  nei 
primi  5 giorni,  si  compléta  poi  lentamente  entro  10  giorni;  la  elimina- 
zione renale,  notevole  nei  primi  due  giorni,  termina  entro  3 giorni. 

Negli  animali  uccisi  24  ore  dopo  la  somministrazione  dei  metalli 
suddetti,  Forgano  ehe  ne  contiene  in  maggior  quantité  è il  polmone; 
meno  ne  contiene  il  fegato;  solo  quantité  minime  si  trovano  nella  milza 
e nei  reni.  Negli  animali  uccisi  quando  la  eliminazione  del  métallo  e 
terminata,  si  dimostrano  coll’analisi  quantitativa  tanto  nei  polmone 
quanto  negli  altri  organi  traccie  minime  del  métallo,  sempre  perô  con 
maggior  evidenza  nei  polmone,  pur  tendendo  il  rapporto  polmone- 
fegato  a spostarsi  in  favore  di  quest’ultimo  organo. 

Osservando  sezioni  istologiche  seriate  del  polmone,  si  puo  stabilire 
ehe  il  métallo  ehe  produce  maggiori  alterazioni  è il  rame  il  quale  déter- 
mina quadri  di  vera  e propria  broncopolmonite  a focolai  confluenti. 
L alluminio,  producendo  la  rapida  morte  per  asfissia,  non  arriva  in 
genere  a determinare  alterazioni  polmonari  cospicue.  Il  cobalto  ed  il 
niehelio  si  sono  dimostrati  pressochè  innocui. 
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Finita  la  eliminazione,  lo  studio  istologico  del  polmone  e degli 
altri  organi  ha  dimostrato  che  il  cobalto  ed  il  nichelio  tra  i metalli 
adoperati  sono  i meno  dannosi  per  gli  organi  stessi. 

La  somministrazione  prolungata  (per  4 mesi)  di  polvere  di  cobalto 
(g.  0,0037 — 0,005  p.  Kg.)  ogni  3 giorni,  non  solo  non  dà  luogo  a fatti 
patologici,  ma  ha  determinate  un  notevole  aumento  di  peso  degli 
animali  (circa  50%). 

Questi  fatti  trovano  la  loro  spiegazione  nelle  ricerche  fondamentali 
del  Benedicenti  e della  sua  Scuola  (1914 — 1936)  sulle  metallo-proteine. 

Grazie  infatti  alla  formazione  di  composti  metallo-proteici,  alcune 
delle  polveri  metalliche  adoperate  (Ni,  Co,  Cu),  lungi  dal  comportarsi 
come  polveri  inerti  (cosa  che  invece  succédé  per  le  polveri  di  carbone), 
dopo  essersi  fermati  per  un  certo  tempo  nelForganismo  ed  avere  eser- 
citato  un’azione  farmacologica,  vengono  eliminati  abbastanza  rapid a- 
mente.  L’argento  e l alluminio  che  non  entrano  se  non  in  traccie  in 
combinazione  con  le  proteine,  vengono  eliminati  molto  più  lentamente, 
producendo  anche  alterazioni  più  gravi  e di  tipo  diverso. 

Ogni  métallo  studiato  dà  una  iperleucocitosi  caratteristica  : più 
intensa  è quella  da  Co  e da  Ni,  meno  intensa  è quella  da  Ag;  il  Cu.  a 
dosi  elevate,  détermina  una  iperleucocitosi  tardiva  da  mettersi  in  rap- 
porto  anche  con  le  alterazioni  polmonari  prodotte  da  questo  métallo. 

La  iperleucocitosi  si  produce  a spese  dei  neutrofili;  per  il  cobalto 
e per  il  nichelio  si  osserva  un’inversione  della  formula  leucocitaria  con 
evidente  abbassamento  della  formula  di  Bornsdorff.  Il  Cu  détermina 
alterazioni  dei  leucociti  (granulazioni  tossicbe  nei  neutrofili.  aumento 
cospicuo  dei  basofili,  comparsa  in  circolo  di  cellule  di  Turk  alcune  delle 
quali  hanno  caratteri  di  immaturité  e di  qualcbe  cellula  con  dissocia- 
zione  nucleo-protoplasmatica). 

La  somministrazione  prolungata  di  Co  alla  dose  di  2-3  mg.  p.  Kg. 
détermina  un  andamento  caratteristico  della  iperleucocitosi  che  per 
tutto  il  periodo  di  trattamento  (4  mesi)  si  mantiene  molto  elevata.  Esa- 
minando  periodicamente  le  formule  leucocitarie,  si  nota  la  comparsa 
in  circolo  (a  cominciare  dalla  4°  iniezione)  di  numerose  cellule  endote- 
liali,  accompagnata  da  aumento  cospicuo  dei  monociti. 

Mittwoch  Vormittag  Auditorium  C. 

Matthes,  K.  (Leipzig).  Untersuchungen  über  die  Aufnahme  von  Kohlen- 
oxyd und  Sauerstoff  durch  die  Lunge. 

Es  wird  eine  Methode  beschrieben,  die  es  gestattet,  fortlaufend 
im  strömenden  Blut  den  Gehalt  des  Blutes  an  COHb.  OxyHb  und 
RedHb  aufzuzeiebnen.  Die  Licbtdurcblässigkeit  des  Blutes  wird  einer- 
seits mit  einer  rotempfindlichen  Sperrschichtphotozelle,  anderseits  mit 
einer  edelgasgefüllten  ultrarotempfindlichen  Photozelle  aufgezeichnet. 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


359 


Durch  diese  gleichzeitige  Registrierung  in  2 verschiedenen  Spek- 
tralbezirken ist  es  möglich, 

1.  neben  Änderungen  der  Sauerstoffsättigung  des  Blutes  rasch 
verlaufende  Änderungen  des  Gesamthämoglobingehaltes  zur  Darstel- 
lung zu  bringen  (dies  wird  demonstriert  am  Beispiel  der  Adrenalin- 
wirkung), 

2.  den  Gehalt  des  Blutes  an  COHb  neben  02  Hb  und  RedHb  fort- 
laufend aufzuzeichnen. 

Durch  gleichzeitige  Registrierung  im  arteriellen  Blut  und  im  Blut 
des  rechten  Vorhofs  wird  am  Hand  die  Aufnahme  und  Abgabe  des 
Kohlenoxyds  während  einer  CO-\  ergiftung  fortlaufend  dargestellt. 

Wird  nach  Sauerstoffverarmung  des  Blutes  durch  Stickstoff- 
atmung die  Atmung  auf  Sauerstoff.  02-N2- Gemische  oder  auf  Kohlen- 
oxyd. CO-N,-  und  C0-02- Gemische  umgestellt,  so  kann  die  Geschwin- 
digkeit des  Eindringens  von  Kohlenoxyd  und  von  Sauerstoff  in  das 
arterielle  Blut  aufgezeichnet  und  verglichen  werden.  Die  Ergebnisse 
werden  zu  den  von  Roughton  gemessenen  Reaktionsgeschwindig- 
keiten der  Reaktionen  02  + Hb  ->  02Hb;  CO  + Hb  ->  COHb  und 
CO  + 02Hb  ->  COHb  + 02  in  Beziehung  gesetzt.  Es  zeigt  sich  dabei, 
dass  wohl  die  Geschwindigkeit  der  letzten  Reaktion,  nicht  aber  die  der 
beiden  ersten  einen  limitierenden  Faktor  für  die  Aufnahme  von  CO 
und  02  durch  die  Lunge  darstellen  kann.  Es  kann  auf  diese  Weise  die 
Zeit  geschätzt  werden,  während  der  das  Blut  in  den  Lungenkapillaren 
sich  im  Gasaustausch  mit  der  Alveolarluft  befindet. 

Erscheint  demnächst  im  Arch.  f.  exp.  Path. 

Saalfeld,  E.  v.  (München).  L ntersuchungen  der  Fledermausatmung. 

An  Fledermäusen  der  Gattung  Myotis  myotis  wurde  unter  ver- 
schiedenen Versuchsbedingungen  Regulierung  und  Mechanik  der 
Atmung  am  nicht-fliegenden  Tier  untersucht,  unter  Berücksichtigung 
der  im  Leben  dieser  Tiere  möglichen  Körpertemperaturschwankungen 
von  +5°  bis  43,2°  C. 

Während  des  Winterschlafs  vermag  der  Herzschlag  allein  eine 
schwache  Ventilierung  der  Lungen  während  langer  Atempausen  zu 
bewirken.  Mit  Erwärmung  der  Tiere  steigt  die  Atemfrequenz  an, 
ebenso  das  Atemminutenvolumen,  obwohl  beim  erhitzten  Tier  die 
Tiefe  der  Atemzüge  meist  abnimmt.  Vagotomie  führt  immer  zu  der 
bekannten  Verlangsamung  und  Vertiefung  der  Atmung.  Reizung  des 
zentralen  Vagusstumpfes  ergibt  niemals  eine  Atembeschleunigung, 
sondern  stets  Verlangsamung,  bzw.  Stillstand.  Eine  Wärmepolypnoe  im 
Sinne  des  Hachelns  besteht  nicht.  Neben  dem  Atemzentrum  iässt  sich 
kein  Hackelzentrum  nachweisen.  Da  beim  fliegenden  Tier  die  Atmung 
im  Rhythmus  der  Flügelschläge  erfolgt,  erscheint  es  wahrscheinlich, 
dass  damit  die  Atemfrequenz  und  das  Atemminutenvolumen  beträchtlich 
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grösser  als  beim  ruhenden  Tier  werden.  Für  die  Temperaturregulierung 
spielt  dann  die  Atmung  auch  eine  Rolle,  neben  der  abkühlenden  Wir- 
kung, die  durch  die  unbehaarten  Hautflügel  erzielt  ward. 

Mittwoch  Vormittag  Auditorium  D. 

Foä,  Piero  (Pavia).  Utilizzazione  del  metilgliossale,  dell’acido  piruvico 
e dell’acido  lattico  nelPorganismo  normale  e diabetico. 

E stato  recentemente  dimostrato  ehe  quando  il  muscolo  lavora 
in  condizioni  di  sufficente  aerobiosi  e cioè  quando  a tale  muscolo 
affluisce  una  quantità  di  ossigeno  sufficente  per  lo  svolgersi  delle  reazioni 
chimiche  della  contrazione  muscolare,  non  si  forma  in  esso  l’acido 
lattico.  Solo  in  condizioni  di  anaerobiosi  tale  ossiacido  appare  nel 
sangue  e la  sua  eliminazione  è assai  piü  lenta  di  quanto  non  lo  siano 
altri  processi  che  avvengono  nel  muscolo. 

Mi  sono  proposto  di  studiare  se  l acido  piruvico  ed  il  metilgliossale 
si  producono  nel  muscolo  in  condizioni  normali  di  lavoro,  determinando 
la  velocità  di  combustione  di  queste  sostanze  iniettate  massivamente 
nelle  vene  delF animale.  A questo  scopo  previa  profonda  narcosi  con 
un  preparato  barbiturico,  iniettavo  una  dose  di  circa  0.5  grammi  di 
sostanza  per  chilo  dipeso  corporeo  disciolta  in  soluzione  fisiologica, 
determinando  quindi  ad  intervalli  successivi  di  tempo  la  concentrazione 
nel  sangue  dell’acido  lattico,  dell’acido  piruvico  e del  glucosio.  Gli 
stessi  esperimenti  furono  ripetuti  nel  cane  spancreato;  in  questo  veniva 
inoltre  determinate  il  quoziente  glicoazoturico.  I risultati  degli  esperi- 
menti si  possono  riassumere  cosi: 

In  seguito  ad  iniezione  di  acido  lattico  la  concentrazione  di  questa 
sostanza  nel  sangue,  dopo  aver  raggiunto  un  valore  massimo,  decresce 
secondo  una  determinata  funzione  del  tempo,  mentre  non  variano 
sensibilmente  la  concentrazione  dell’acido  piruvico  e quella  dello 
zucchero.  L’acido  piruvico  iniettato  endovena  scompare  dal  sangue 
con  una  velocità  assai  superiore  a quella  dell’acido  lattico  e provoca 
inoltre  un  aumento  della  concentrazione  dell’acido  lattico  e del  glucosio. 
Cio  dimostra  ehe  la  velocità  di  utilizzazione  dell’acido  piruvico  è molto 
superiore  a quella  dell’acido  lattico  e ehe  mentre  l’acido  piruvico  puo 
trasformarsi  in  acido  lattico  è assai  improbabile  che  possa  awenire 
la  reazione  inversa.  La  somministrazione  del  metilgliossale  provoca 
forte  aumento  della  concentrazione  di  glucosio  e di  acido  lattico  e.  in 
minor  quantità,  di  acido  piruvico  nel  sangue,  il  che  dimostra  come 
questa  sostanza  possa  venire,  almeno  indirettamente,  utilizzata  dall  or- 
ganismo.  Gli  esperimenti  ripetuti  nell’ animale  spancreato  non  banno 
dimostrato  sensibili  differenze  per  quanto  riguarda  l acido  lattico  ed  il 
metilgliossale,  salvo  che  per  una  maggiore  elevazione  della  concentrazione 
dello  zucchero  nel  sangue.  Assai  diverso  invece  è il  comportamento  dell  a- 


XVI.  INTERNATIONALER  PHYSIOLO GEN-KONGRESS^ 


361 


cido  piruvico  il  quale  provoca  un  aumento  della  concentrazione  delFacido 
lattico  ed  un  abbassamento  della  concentrazione  del  glucosio  nel  sangue 
e nelForina,  ed  una  diminuzione  della  concentrazione  delFazoto  nell’ori- 
na.  Cio  dimostra  come,  con  ogni  probabilità,  Forganismo  diabetico 
possa  utilizzare  Facido  piruvico  a scopo  energetico  e come  quindi 
il  punto  d’attacco  delFinsulina  nella  sérié  di  reazioni  dei  scissione  dei 
glucidi  stia  a monte  della  reazione  per  la  quale  si  forma  delFacido 
piruvico. 


Ostern,  P.  (Lwow).  Über  die  Phosphorylierung  des  Adenosins  und  die 

Bedeutung  dieses  Vorgangs  für  die  alkoholische  Gärung. 

Frische  oder  getrocknete  Bierhefe  verbindet  zugesetztes  Adeno- 
sin mit  anorganischem  Phosphat  zu  Muskeladenylsäure  (Adenosin-5- 
Phosphorsäure)  und  Adenosindi-  sowie  Adenosintriphosphorsäure 
(phosphorylierende  Coenzyme  der  Gärung).  Das  Verhältnis  von  syn- 
thetisierter Adenosinpolyphosphorsäure  zu  synthetisierter  Muskel- 
adenylsäure hängt  von  dem  Gehalt  der  Hefe  an  Nährstoffen  ab.  Ge- 
waschene Hefe  bildet  hauptsächlich  die  freie  Adenosin-5-Phosphor- 
säure,  Hefe  mit  Zusatz  von  Zucker  oder  Fructosediphosphat  synthe- 
tisiert hauptsächlich  die  Adenosinpolyphosphorsäuren.  Dialysierte 
Hefe  vermag  Adenosin  überhaupt  nur  dannn  zu  phosphorylieren, 
wenn  entsprechende  Nährstoffe,  am  besten  Fructosediphosphat  oder 
Phosphoglycerinsäure,  zugesetzt  werden.  Die  Phosphorylierung  des 
Adenosins  durch  Fructosediphosphorsäure  + anorganisches  Phosphat 
ist  mit  Jodessigsäure,  die  Phosphorylierung  durch  Phosphoglycerin- 
säure mit  Fluorid  hemmbar.  Es  bestehen  also  in  der  Hefe  zwei  Me- 
chanismen zur  Synthese  von  Adenosinpolyphosphorsäuren  aus  Adenosin  : 
der  eine  ist  an  den  oxydoreduktiven  Zerfall  der  Fructosediphosphor- 
säure und  die  gleichzeitige  Aufnahme  von  anorganischem  Phosphat 
gebunden;  bei  dem  anderen  wirkt  Phosphoglycerinsäure  als  Phosphat- 
donator. Durch  diese  Befunde  ist  die  Bildung  der  phosphorylierenden 
Gärungscoenzyme  aus  Adenosin  sichergestellt. 

Anderseits  lässt  sich  in  einfacher  Weise  zeigen,  dass  Adenosin  in 
der  Hefe  sehr  schnell  aus  der  zelleigenen  Nukleinsäure  entsteht.  Wird 
nämlich  dialysierte  Bierhefe  — die  zur  Phosphorylierung  von  Adenosin 
nicht  fähig  ist  — nach  Zusatz  von  Toluol  einige  Stunden  bei  37°  in- 
kubiert, so  zerfällt  die  Nukleinsäure  und  das  Adenosin  häuft  sich  in 
grossen  Mengen  an,  weil  es  weder  phosphoryliert  noch  in  nennenswerter 
Weise  zu  Adenin  und  d-Ribose  gespalten  wird.  In  der  Hefezelle  besteht 
demnach  ein  Übergang  von  der  Adenosin-3-Phospkorsäure,  welche  im 
Nukleinsäuremolekül  vorhanden  ist,  zu  den  Gärungscoenzymen, 
welche  sich  von  der  Adenosin-5-Phosphorsäure  herleiten.  Dieser  Über- 
gang spielt  sich  in  folgenden  Reaktionen  ab  : 
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Adenosin 


Adenosin-3-Phosphorsäure 


Adenosin-5-Phosphorsäure 


Nukleinsäure  Adenosin-5-polyphospliorsäuren 

(phosphorylierende  Gärungscoenzyme) 

Auf  Grund  dieser  experimentellen  Befunde  wird  die  Vorstellung 
entwickelt,  dass  eine  der  Funktionen  der  Hefenukleinsäure  in  der 
Lieferung  von  Gärungscoenzymen  beruht. 

(Die  Untersuchungen  des  ersten  Teiles  sind  zusammen  mit  T. 
Baranowski  und  J.  Terszakowec , jene  des  zweiten  Teiles  mit  J.  Tersza- 
kowec  und  St.  Hubl  ausgeführt  worden). 

Mendel,  B.  (Toronto).  Glyceric  aldehyde  and  tumour  glycolysis. 

Some  years  ago  I found  that  d /-glyceric  aldehyde  inhibits  glyco- 
lysis of  tumour  cells.  Under  anaerobic  conditions  glycolysis  is  inhibited 
about  75%  by  1CU3  M.  and  almost  completely  stopped  by  1,5  • HU3  M. 
As  d-glyceric  aldehyde  does  not  inhibit  glycolysis  of  tumours  the  effect 
of  t//-glyceric  aldehyde  seemed  to  be  due  to  the  /-form. 

H.  0.  L.  Fischer  and  E.  Baer  recently  succeeded  in  preparing  pure 
/-glyceric  aldehyde.  With  this  substance  experiments  were  carried 
out  on  tumour  slices  and  it  was  found  that  /-glyceric  aldehyde  is  twice 
as  effective  as  the  racemic  form.  Glycolysis  is  inhibited  about  75% 
by  5 • HU4  M.  and  almost  completely  stopped  by  7,5  • 1(U4  M.  /-glyceric 
aldehyde. 


Carter,  C.  W.,  O'Brien,  J.  R.  and  Peters,  R.  A.  (Oxford,  England). 

Vitamin  B complex  in  relation  to  Pigeon  nutrition. 

Deficiency  of  one  or  more  of  the  factors  Br  B3.  B5,  and  riboflavin 
in  the  diet  of  the  pigeon  prevents  full  weight  restoration  after  a period 
of  absolute  depletion.  Vitamin  B5  activity  has  been  demonstrated  in 
the  fuller’s  earth  adsorbates  of  yeast  and  liver  which  have  been  shown 
by  us  to  contain  also  anti-dermatitis  activity  for  the  rat.  The  filtrates 
of  yeast  and  liver,  after  repeated  fuller’s  earth  treatment  at  pH  1.0 
provide  sources  of  vitamin  B3.  Maize  constitutes  a complete  diet  for 
the  pigeon,  and  preliminary  experiments  indicate  that  nicotinic  acid 
(or  amide)  has  no  weight  restorative  effect  upon  the  pigeon. 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


363 


Mittwoch  Vormittag  Auditorium  AM. 

Lattes,  Fiametta  (Milano).  L’influenza  esercitata  sul  testicolo  dalle  alte 

dosi  di  testosterone. 

Gli  ormoni  sessuali  maschili  somministrati  in  forti  dosi  esercitano 
un’azione  nettamente  inibitrice  sullo  sviluppo  del  testicolo  nel  ratto 
impubère  ed  io  ho  eseguito  una  ricerca  istologica  sui  testicoli  cosi 
trattati  usando  il  metodo  di  Stieve  per  la  fissazione.  Ho  iniettato  a ratti 
impuberi  dosi  molto  elevate  di  propionato  di  testosterone  (Testoviron 
Schering)  per  un  numéro  vario  di  giorni,  non  mai  inferiore  ai  100  e 
non  superiore  ai  230.  Gli  animali  adoperati  erano  tutti  maschi  del 
peso  iniziale  di  50 — 55  gr.  ai  quali  vennero  regolarmente  somministrati 
mg.  2,5  delFormone,  tre  volte  alla  settimana,  mentre  ai  controlli  veniva 
iniettato  un  uguale  volume  (cc.  0,5)  d’olio  di  oliva. 

Primo  gruppo.  — La  durata  del  trattamento  fu  di  100  giorni, 
con  48  iniezioni  ipodermiche  di  mg.  120  complessivi  di  ormone.  La 
parte  séminale  delForgano  non  manifesta  sensibili  differenze  dalla  norma. 
Il  tessuto  interstiziale  appare  in  quantité  molto  minore  che  nei  controlli; 
gli  spazi  intercanalicolari  contengono  quasi  soltanto  i vasi  circondati 
da  scarsissime  cellule,  molto  spesso  in  preda  a processi  degenerativi. 

Secondo  gruppo.  — La  durata  del  trattamento  fu  di  130  giorni, 
con  50  iniezioni  ipodermiche  di  mg.  150  complessivi  di  ormone.  In  tre 
dei  cinque  casi  si  ebbe  un  quadro  istologico  uguale  a quello  precedente- 
mente  descritto,  mentre  negli  altri  due  i canalicoli  apparvero  nelle  più 
svariate  condizioni;  normali  verso  la  periferia  delForgano,  cosi  nelle 
cellule  dei  varii  strati,  come  per  gli  spermatozoi  campeggianti  nel  lume. 
Procedendo  verso  il  centro  della  sezione  i processi  degenerativi  a carico 
degli  elementi  della  serie  spermatica,  aj^parvero  sempre  più  intensi. 
Gli  spermatociti  di  secondo  ordine  e gli  spermatidi  presentano  spicca- 
tissimi  fenomeni  di  lisi  cromatica,  con  tendenza  a fondersi  tra  loro, 
formando  grosse  cellule  giganti,  spiccatamente  basohle,  contenenti 
molti  frammenti  di  cromatina  a forma  semilunare,  disposti  spesso  alla 
periferia  di  queste  formazioni. 

Verso  il  centro  delForgano  i processi  degenerativi  colpiscono  anche 
gli  spermatociti  di  primo  ordine  e gli  spermatogonii  finchè  si  arriva  al 
punto  in  cui  tutti  questi  elementi  scompaiono  ed  i canalicoli  risultano 
formati  da  un  sottile  strato  di  cellule  germinali  immature  e di  cellule 
di  Sertoli,  mentre  nel  loro  lume  si  osserva  una  sostanza  disposta  a 
filamenti  irregolari,  con  qua  e là  qualche  detrito  cellulare.  Il  tessuto 
interstiziale  appare  nel  suo  complesso  molto  più  abbondante  ehe  nei 
precedenti;  nelle  zone  superficial!  ove  i canalicoli  sono  normali  o quasi, 
le  cellule  interstiziali  sono  scarsissime,  mentre  si  fanno  più  abbondanti 
nelle  zone  dove  i canalicoli  sono  più  gravemente  colpiti.  I singoli  ele- 
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menti  interstiziali  non  appaiono  normali,  ma  molto  piccoli  con  nucleo 
scurissimo,  e citoplasma  tendente  alla  basofilia. 

In  un  terzo  gruppo  di  animali  pei  quali  la  durata  del  trattamento 
fu  di  160  giorni,  con  la  somministrazione  di  complessivi  mg.  190  di 
ormone,  i risultati  non  differiscono  sostanzialmente  da  quelli  osservati 
sul  gruppo  precedente. 

In  conclusione  : 

1°)  tutti  i ratti  sono  sensibili  alle  forti  dosi  di  propionato  di  testo- 
sterone, ma  non  tutti  in  uguale  misura, 

2°)  l’ormone  in  un  primo  tempo  agisce  danneggiando  sopratutto 
il  tessuto  inter stiziale,  mentre  in  un  secondo  tempo  e per  dosi  più  alte, 
induce  gravi  alterazioni  del  tessuto  canalicolare  e dei  suoi  elementi 
specifici.  E anche  sembrato  cbe  concomitante  a questa  seconda  fase 
distruttiva  dei  canalicoli  il  tessuto  interstiziale  riappaia  abbondante  e 
di  aspetto  normale. 

Se  a spiegare  queste  diverse  fasi  dell  azione  esercitata  dal  testo- 
sterone sul  testicolo  s’abbia  da  considerare  l’intervento  della  preipofisi 
e di  un  meccanismo  neuroormonico,  sarà  possibile  discutere  quando 
sarà  statofatto  un  accurato  esame  istopatologico  delTipofisi  degli  ani- 
mali  trattati. 

Rezzesi,  F.  D.  (Parma).  Die  wachstumsfördernden  Stoffe  und  das 

Oncoauxon. 

Nach  einer  langjährigen  und  eingehenden  Forschung  über  das 
postnatale  Wachstum  der  Faboratoriumsäugetiere  glauben  wir,  einen 
fördernden  Faktor  des  somatischen  Wachstums  identifiziert  zu  haben, 
der  sich  von  allen  bis  jetzt  bekannten  unterscheidet.  Diesem  neuen 
Stoff,  welcher  das  somatische  Wachstum  fördert,  haben  wir  den  Na- 
men „Oncoauxon“  (griechisch  „ögcos“  = Geschwulst  und  „aüxö“  = 
ich  lasse  wachsen)  gegeben.  Ein  solcher  Name  wurde  deswegen  gewählt, 
weil  dieser  neue  wachstumsfördernde  Stoff  von  uns  zum  ersten  Mal  im 
Tumorgewebe  ausfindig  gemacht  wurde  ; er  ist  aber  auch  in  anderen 
Geweben  und  Organen  vorhanden. 

Damit  man  sich  ein  Bild  über  das  Wesen  des  Oncoauxon  macht, 
wollen  wir  zunächst  seine  Darstellung  schematisch  beschreiben.  Die 
Untersuchungen  wurden  im  allgemeinen  an  Mäusen  (mus  musculus 
varietas  albina)  angestellt.  Als  Tumor  bediente  man  sich  eines  solchen 
homopathogener  Art,  z.  B.  des  transplantablen  Adenocarcinoms  von 
Ehrlich.  Nachdem  das  Tumorgewebe  aseptisch  von  einem  frisch  ge- 
töteten Tier  abgetragen  wunde,  wunde  es  einer  ersten  aseptischen  Auto- 
lyse unter  Fuftabschluss  und  hei  üblicher  Temperatur  bis  zum  Ab- 
trocknen unterzogen.  Dem  abgetrockneten  Tumorgewebe  wurde  dann 
eine  hämoisotonische  Flüssigkeit  (z.  B.  Ringerlösung)  zugesetzt  und 
das  Ganze  in  einen  Brutschrank  bei  Mäusekörpertemperatur  gebracht, 
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wobei  eine  zweite  aseptische  Autolyse  in  einem  feuchten  Milieu  ausge- 
fülirt  wurde. 

Nach  dem  Zentrifugieren  und  Abpipettieren  (stets  unter  asep- 
tischen Bedingungen)  wurde  die  Flüssigkeit  subcutan  oder  intraperi- 
toneal den  4-wöcliigen  im  Wachstum  begriffenen  Mäusen  injiziert.  Am 
Ende  der  ersten  3 Wochen  nach  dem  Beginn  der  Injektionen  von  On- 
coauxon,  konnte  man  bei  den  injizierten  Tieren  eine  prozentuale  Ge- 
wichtszunahme feststellen,  welche  viel  höher  als  bei  den  nicht  injizierten 
Kontrolltieren  war;  wenn  man  den  Prozentsatz  der  Gewichtszunahme 
der  nicht  injizierten  Kontrolltiere  algebraisch  mit  „a“  ausdrückt,  so 
war  derselbe  Prozentsatz  in  den  mit  Oncoauxon  behandelten  Tieren 
gleich  3 X a,  manchmal  4 x a und  sogar  5 X a.  Nach  weiteren  4 Wochen 
war  die  Gewichtszunahme  der  mit  Oncoauxon  behandelten  Tiere  2 X a, 
2,5  X a,  mitunter  3 X a wert,  wobei  mit  „a“  immer  der  Prozentsatz 
der  Gewichtszunahme  der  nicht  injizierten  Kontrolltiere  bezeichnet  ist. 
Am  Ende  der  weiteren  4 Wochen  war  die  prozentuale  Gewichtszunahme 
der  mit  Oncoauxon  behandelten  Tiere  2 x a bis  3 X a,  wobei  „a“  den 
Prozentsatz  der  Gewichtszunahme  bei  nicht  injizierten  Tieren  aus- 
drückt. Im  folgenden  blieb  das  Gewicht  der  nicht  injizierten  Kontroll- 
tiere sowie  das  der  mit  Oncoauxon  injizierten  Mäuschen  immer  gleich, 
womit  der  Beweis  erbracht  ist,  dass  das  Oncoauxon  keinen  Einfluss 
auf  die  Tiere  ausübt,  nachdem  sie  den  ihrer  Gattung  eigenen  Höhepunkt 
der  Gewichtszunahme  erreicht  haben. 

Die  kritische  Betrachtung  unserer  Untersuchungsergebnisse  be- 
rechtigt zu  dem  Schluss,  dass  die  durch  das  Oncoauxon  bedingte  er- 
hebliche Beschleunigung  der  Gewichtszunahme  keinem  von  den  bis 
jetzt  bekannten  Wachstumsfaktoren  zuzuschreiben  ist.  So  z.  B.  ist 
es  ganz  ausgeschlossen,  dass  die  beobachtete  Wachstumsbeschleunigung 
auf  die  vitaminischen  und  hormonalen  Faktoren  zurückzuführen  sei, 
welche,  zufolge  einer  bekannten  Erscheinung,  eventuell  im  Tumor- 
gewebe gespeichert  wären,  wie  z.  B.  Lipide,  Proteide  Glucide,  Mineral- 
salzkomplexe, wasserlösliche  Vitaminfaktoren  (B1  bis  B7,  C,  F,  H,  I,  R, 
X,  T usw.),  fettlösliche  Vitaminfaktoren  (A,  D,  E,  der  unbestimmte 
Komplex  von  Cowerd-Ke y,  K-Komplex  von  Dam  usw.),  Hormonal- 
faktoren des  hypophysären,  epiphysären,  Thymus-,  Gonaden-,  pan- 
kreatischen  und  Nebennierenkomplexes,  der  „growth  factor“  der  Leber 
von  Osborne , der  Leberwachstumsfaktor  von  Mapson  „Physin“  und  der 
von  Kline  usw. 

Welches  ist  also  die  wahre  Beschaffenheit  des  Oncoauxon?  Die 
diesbezüglichen  biochemischen  Untersuchungen  sind  noch  im  Gange. 
Sie  sind  aber  dadurch  erschwert,  dass  alle  bis  jetzt  angewandten  Me- 
thoden zur  Isolierung  des  aktiven  Faktors  den  Nachteil  haben,  dass 
sie  ihn  schädigen  und  zerstören.  Hypothetisch  ist  anzunehmen,  dass 
in  manchen  Geweben,  namentlich  in  denen,  die  einen  stärkeren  Meta- 
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bolismus  aufweisen,  in  einer  gewissen  Phase  des  autolytischen  Prozesses 
biochemische  Komplexe  befreit  werden,  die  das  allgemeine  somatische 
Wachstum  zu  fördern  imstande  sind.  Diese  biochemischen  Komplexe, 
die  wir  nach  ihrer  Genese  als  autolytisch  betrachten,  möchten  wir  mit 
den  Trephonen  von  Carrel,  den  Desmonen  von  Fischer  und  haupt- 
sächlich mit  den  Nekrohormonen  von  Caspari  und  den  Wundhormonen 
von  Haberlandt  in  Beziehung  bringen.  Die  Untersuchungen  an  Gewebs- 
kulturen  in  vitro  haben  nämlich  gezeigt,  dass  soAvohl  in  den  Tumor- 
zellen als  auch  in  denen  von  anderen  Geweben  und  Organen  bioche- 
mische Komplexe  vorhanden  sind,  die  während  des  autolytischen  Tor- 
gangs frei  werden  und  das  Zellwachstum  zu  fördern  vermögen. 

Was  die  höheren  Organismen  anbetrifft,  so  gibt  es  eine  Reihe 
wichtiger  Arbeiten  von  Miyagawa  und  seiner  Schule,  die  den  euro- 
päischen Gelehrten  fast  unbekannt  sind.  Aus  diesen  Arbeiten  geht  eine 
sog.  direkte  Autolysatwirkung  der  Organe  auf  das  Wachstum  und  die 
Funktion  der  homologen  Organe  hervor,  die  schon  von  uns  in  noch 
nicht  veröffentlichten  Versuchen  bestätigt  werden  konnte. 

Zusammenfassend  stellt  also  das  Oncoauxon  einen  biochemischen 
Komplex  dar,  der  sich  besonders  aus  Geweben  mit  lebhaftem  Meta- 
bolismus in  einer  bestimmten  Phase  des  autolytischen  Torgangs  aus- 
scheidet. Dieser  biochemische  Komplex,  der  gegenwärtig  mehr  auf 
Grund  seiner  biodynamischen  Wirkung  als  auf  Grund  seiner  chemischen 
Zusammensetzung  zu  identifizieren  ist,  übt  nur  dann  auf  das  somatische 
Wachstum  seine  hormonale  Wirkung  aus,  wenn  er  in  den  Zellen  bio- 
logische Akzeptoren  von  ebensolcher  hormonaler  Wirkung  findet,  d.  h.. 
wenn  die  Zellen  noch  in  der  Wachstumsperiode  begriffen  sind. 


Donnerstag  Vormittag  Anditorium  A. 

Sand,  A.  (Plymouth).  Sensory  Rhythms  in  Fishes. 

The  receptors  of  the  acustico-lateral  complex  in  fishes  are  spon- 
taneously active  ( Hoagland , 1935).  They  discharge  a uniform  rhythm 
of  afferent  impulses,  at  a frequency  of  10  to  16  a sec.  in  single  fibres, 
in  the  absence  of  external  stimulation.  On  stimulation  the  rhythm  is 
accelerated  or  inhibited,  with  slow  adaptation  in  either  case,  in  response 
to  antagonistic  phases  of  the  adequate  physical  change.  Three  separate 
receptors  have  been  studied: 

a)  The  horizontal  semicircular  canal  of  Scyllium  (Löwenstein  and 
Sand , 1936).  At  rest,  there  is  a spontaneous  discharge  from  the  ampulla. 
During  ipsilateral  rotation  the  discharge  is  increased.  During  contra- 
lateral rotation  the  discharge  is  inhibited.  On  stopping  contralateral 
rotation  a prolonged  after-discharge,  greater  than  the  spontaneous 
rhythm,  occurs. 
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b)  The  lateral-line  neuromasts  of  Raja  (Sand,  1937).  The  spon- 
taneous activity  of  these  receptors  is  a rhythm  of  about  10  a sec.  in 
single  fibres,  which  may  be  maintained  in  isolated  preparations  of  the 
pectoral  fin  for  several  hours.  The  receptors  are  very  sensitive  to  vibra- 
tion in  the  form  of  gentle  taps  and  jars  applied  at  a distance  from  the 
preparation.  Such  vibrations  evoke  brief  bursts  of  action  potentials 
superimposed  on  the  spontaneous  rhythm.  Good  fresh  preparations 
respond  also  to  air-borne  speech  sounds  and  humming  of  low  tones. 
In  the  latter  case  there  is  marked  synchronisation.  The  mechanism 
of  these  responses  is  revealed  by  the  application  of  a technique  for 
perfusing  a lateral-line  canal  with  saline  at  a slow  constant  rate  of  flow. 
The  object  of  such  perfusion  is  to  cause  a constant  deformation  (bending) 
of  the  hair  processes  of  the  neuromasts.  Perfusion  of  the  canal  in  one 
direction  evokes  acceleration  of  the  impulse  discharge.  The  rhythm 
adapts  slowly  and  is  followed,  on  stopping  the  flow,  by  a prolonged 
silent  period.  Perfusion  in  the  opposite  direction  causes  inhibition  of 
the  discharge,  and  on  stopping  the  flow,  the  spontaneous  rhythm  is  re- 
established, with,  in  most  cases,  a period  of  supernormal  frequency 
(after- discharge).  Regarding  the  rate  of  perfusion  as  being  proportional 
to  the  intensity  of  stimulation,  a logarithmic  relation  has  been  shown 
to  exist  between  the  adapted  frequency  of  discharge  and  the  rate  of 
excitatory  flow. 

c)  The  ampullae  of  Lorenzini  of  Raja  (Sand,  1938).  The  spon- 
taneous discharge  of  these  receptors  (12  to  16  a sec.)  is  maintained  for 
8 hours  or  more  in  isolated  preparations  of  the  mandibular  ampullae 
(contained  in  a capsule  2 mm.  in  diameter)  and  its  nerve,  a peripheral 
branch  of  the  facial,  mounted  in  a moist  chamber.  Such  preparations 
give  no  responses  to  any  form  of  mechanical  stimulation,  but  they  are 
extremely  sensitive  to  temperature  changes.  Clear  responses  have  been 
recorded  to  changes  of  0.1  to  0.2°  C.  A fall  in  temperature  causes 
acceleration  of  the  rhythm  of  impulse  discharge,  a rise  in  temperature 
causes  inhibition.  In  either  case,  the  frequency  adapts  slowly  at  the 
new  temperature  and  attains  a new  steady  level.  Such  equilibrated 
frequencies  determined  over  the  range  3°  to  20°  C show  a variation  of 
frequency  in  function  of  temperature  with  a positive  temperature 
coefficient.  The  values  of  Q10  lie  between  2.0  and  2.5. 

These  observations  show  that  this  group  of  sense  organs  contains 
an  autonomous  mechanism  of  rhythmical  excitation,  and  further  that 
excitatory  and  inhibitory  processes  co-exist  within  this  mechanism, 
and  operate  together  to  regulate  the  frequency  of  impulse  discharge. 

There  is  good  reason  to  suppose  that  the  hair  cells  of  the  mam- 
malian cochlea  have  physiological  properties  similar  to  those  of  the 
lateral-line  neuromasts.  On  this  view  the  hair  cells  would  appear  to 
be  mechanoreceptors  which  can  respond  to  a steady  deformation  of 
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the  hair  process  with  a prolonged  slow-adapting  discharge.  Sound 
stimulation,  however,  produces  a rapidly  alternating  deformation, 
which,  from  the  point  of  view  of  the  slow  adapting  receptor,  must  be 
regarded  as  a stimulus  of  repetitively  alternating  intensity.  The  fre- 
quency of  discharge  from  a single  receptor  would  be  governed  in  the 
first  place  by  the  frequency  of  alternation  of  the  stimulus  rather  than 
by  the  R.M.S.  value  of  its  amplitude,  which  determines  the  sensation 
of  loudness.  This  line  of  reasoning  leads  to  the  conclusion  that  a re- 
lationship between  frequency  of  discharge  in  single  fibres  and  R.M.S. 
intensity  of  the  sound  stimulus  is  not  to  be  expected,  for  the  frequencv 
is  a function  of  the  intensity  of  a constant  deformation,  in  the  manner 
of  pressure  receptors  and  stretch  receptors  ( Adrian , 1932).  Such  a 
conclusion  agrees  with  the  results  of  direct  investigations  on  the  mam- 
malian auditory  nerve.  ( Derbyshire  and  Davis,  1935).  The  possibility 
must  also  be  borne  in  mind  that  a process  of  inhibition,  of  the  kind 
that  has  been  found  in  the  acustico-lateral  receptors  of  fishes,  may  plav 
a significant  part  in  the  behaviour  of  the  hair  cells  of  the  organ  of  Corti. 

Adrian,  E.  D.  (1932).  The  mechanism  of  nervous  action.  London.  Derbyshire,  A.  J.  and  Davis,  H. 
(1935)  Amer.  J.  Physiol.  113,  476.  Hoagland,  H.  (1935).  Pacemakers  in  relation  to  aspects  of  behaviour  New 
York.  Löwenstein,  O.  and  Sand,  A.  (1936).  J.  Exp.  Biol.  13,  416.  Sand,  A.  (1937)  Proc.  Roy.  Soc.  B.  123,  472. 
Sand,  A.  (1938)  Proc.  Roy.  Soc.  B.  in  press. 

Irmak,  S.  (Istanbul).  Uber  die  maximale  Sehschärfe. 

1.  Bei  einem  kleinasiatischen  Nomaden  (12  J.)  haben  wir  eine 
9-  und  bei  einem  anderen  eine  6-fache  Sehschärfe  festgestellt.  Der 
maximale  Sehwinkel  betrug  5,5  ' ' ; das  entsprechende  Netzhautbild 
0,34  (einzig  in  der  Weltliteratur). 

2.  Die  Nachprüfung  mit  Landolt’schen  Ringen  bestätigte  unsere 
Beobachtung. 

3.  Bei  diesem  Nomadenstamm  haben  wir  in  mehreren  Fällen 
auch  bei  Menschen  über  65  J.  übernormale  Sehschärfen  beobachtet. 
Die  Abnahme  der  Sehschärfe  braucht  also  nicht  immer  als  Alters- 
erscheinung aufgefasst  zu  werden. 

4.  Beim  weiblichen  Geschlecht  scheint  die  Abnahme  der  Seh- 
schärfe früher  zu  beginnen. 

5.  Die  binokulare  Sehschärfe  übertraf  die  monookulare. 

6.  Die  Nomaden  selbst  bringen  ihre  Sehschärfe  mit  Fleischkost 
zusammen  und  haben  die  Beobachtung  gemacht,  dass  mit  Rückgang 
der  Fleischkost  auch  die  Sehschärfe  nachlässt. 

7.  Die  abnorm  hohe  Sehschärfe  scheint  eine  dominante  Erblich- 
keit zu  zeigen. 

Mc  Swiney,  B.  A.  (London).  Afferent  fibres  from  the  Abdominal  \iscera. 

Dilatation  of  the  pupil  in  the  cat  anaesthetised  with  chloralose 
has  been  used  as  an  index  of  visceral  afferent  impulses.  The  dilatation 
is  due  to  inhibition  of  the  3rd  nerve  nucleus. 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


369 


Evidence  has  been  obtained  that  the  segmental  distribution  of 
the  afferent  neurones  of  the  pupillo-dilator  reflex  in  the  right  and  left 
splanchnic  nerves  from  the  stomach  and  small  intestine  is  extensive1). 

Two  groups  of  visceral  afferent  fibres  have  been  indentified  in  the 
abdominal  vagus  nerves.  Fibres  of  the  first  group  pass  from  the  ventral 
and  from  the  dorsal  vagus  trunk  directly  to  the  medulla  by  both  cer- 
vical vagus  nerves.  Fibres  of  the  the  second  group  leave  the  thoracic  vagal 
trunks  and  enter  the  spinal  cord  by  the  dorsal  roots  from  the  second 
to  the  eighth  thoracic  roots2). 

The  visceral  afferent  fibres  from  either  splanchnic  nerve  ascend 
contralaterally  and  ipsilaterally  in  the  lateral  column  of  white  matter. 
The  fibres  which  ascend  contralaterally  cross  the  spinal  cord  in  the 
segment  above  that  by  which  they  enter  the  cord3). 

McSwiney  and  Suffolk,  1938,  J.  Physiol.  93,  104.  2)  Harper,  McSvviney  and  Suffolk,  1935,  J.  Physiol. 
85,  267.  3)  Harper  and  McSwiney,  1937,  J.  Physiol.  90,  395. 


Donnerstag  Vormittag  Auditorium  B. 

Simon,  A.  (Budapest).  Pharmakologie,  insbesondere  die  Kreislauf- 
wirkung der  gefässverengernden  Stoffe  der  Seren. 

Verfasser  hat  gefunden,  dass  zur  Beobachtung  der  Kreislauf- 
wirkung  des  gefässverengernden  Stoffes  der  Seren,  die  bisher  nur  un- 
genügend studiert  worden  ist,  die  Blutdruckmessung  an  Ratten  sehr 
geeignet  ist.  Nach  der  intravenösen  Injection  von  7 — 24  Stunden  alten 
Säugetierseren  (0,5 — 1,0  cm3),  tritt  an  dekapitierten  Ratten  eine  aus- 
gesprochene Blutdrucksteigerung  auf.  Die  durch  Katzen-,  Kuh-, 
Schweine-,.  Hammel-,  Kaninchenserum  hervorgerufene  Blutdruck- 
erhöhung wird  nach  vorheriger  Cocaingabe  vergrössert  (Typ  I),  die 
durch  Menschen-,  Hunde-,  Pferdeserum  verursachte  bleibt  unverändert 
(Typ  II).  Nach  Ergotaminisation  kehrt  die  blutdrucksteigernde  Wir- 
kung des  Katzenserums  in  eine  senkende  um,  die  des  Menschen-  und 
Hundeserums  nicht.  Die  zum  Typ  I gehörenden  Seren  rufen  auch  nach 
mehrmaliger  Injection  sich  unverändert  entwickelnde  Blutdruckstei- 
gerungen hervor,  während  die  Blutdruckerhöhungen  nach  mehreren 
Gaben  des  Typ  II  sich  verkleinern  oder  verschwinden.  Die  Pulsampli- 
tude vergrössert  sich  häufiger  nach  den  Gaben  vom  Typ  I als  nach  den 
Gaben  vom  Typ  II.  Der  gefässverengernde  Stoff  des  Katzenserums  ist 
durch  Kollodiumhülsen  dialysierbar,  der  des  Hundeserums  dagegen 
nicht.  Beide  Arten  von  Stoffen  bewirken  am  isolierten  Dünndarm  des 
Kaninchens  nach  vorheriger  kurzen  Tonussenkung  eine  Tonussteige- 
rung, welche  nach  Cocaingaben  oft  noch  vergrössert  wird.  Adrénal- 
ectomie bei  Katzen  verringert  nicht  die  Menge  des  gefässverengernden 
Stoffes  im  Serum. 
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Die  Blutdruckwirkung  der  1- — 24  Stunden  alten  Seren  an  nicht 
dekapitierten,  tief  narkotisierten  Ratten  ist  dieselbe  wie  an  dekapi- 
tierten  Tieren:  Blutdrucksteigerung.  An  leicht  narkotisierten  Tieren 
dagegen  bewirken  diese  Seren  meistens  am  Anfang  eine  Blutdruck- 
senkung, welche  nach  Vagusdurchschneidung  oder  Atropinisation  un- 
verändert zu  beobachten  ist.  Nach  Verabfolgung  mehrerer  Injectionen 
kehrt  diese  Wirkung  in  eine  steigernde  um. 

Mangels  eines  internationalen  Namens  für  die  bei  der  Gerinnung 
aus  den  zerfallenden  Thrombozyten  entstehenden  gefässaktiven  Stoffe 
wird  der  gemeinsame  Name:  „Thrombovasine“  empfohlen.  Als  a-  oder 
Frühthrombovasine  sollen  die  gefässerweiternden  Stoffe  und  als  ß- 
oder  Spätthrombovasine  die  gefässverengernden  Stoffe  bezeichnet 
werden. 


Waterman,  L.  (Amsterdam).  Recherches  complémentaires  sur  la  physio- 
logie et  pharmacologie  des  veines. 

A.  Par  la  méthode  de  l'enregistrement  optique  des  mouvements 
des  veines  isolées  nous  avons  étudié: 

1°  Le  réglage  chimique  du  tonus  des  veines:  Les  ions  de  baryum 
augmentent  toujours  le  tonus  des  veines  et  les  ions  de  potassium  le 
diminuent  Après  l’administration  de  baryum  on  pouvait  observer  des 
mouvements  rythmiques.  Les  ions  de  magnésium  n’ont  aucune  in- 
fluence sur  les  veines. 

2°  L'action  des  poisons  sympathicomimétiques  et  parasympathico- 
mimétiques.  L’adrénaline  a toujours  une  action  vasoconstrictive  sur 
les  veines.  Après  l’administration  de  l’ergotoxine  l’adrénaline  a une 
action  vasodilatatrice.  La  réaction  des  veines  à l'application  des  poisons 
parasympathicomimétiques,  la  pilocarpine  et  l’acétylcholine,  est  moins 
certaine.  L’action  des  poisons  synqiathicomimétiques  et  parasympa- 
thicomimétiques n’est  pas  toujours  antagoniste. 

3°  La  signification  des  mouvements  spontanés  et  rythmiques  des 
veines  isolées.  Plusieurs  veines  montraient  des  mouvements  spontanés. 
On  pouvait  provoquer  ces  contractions  rythmiques  par  l'administra- 
tion de  baryum,  de  pilocarpine,  et  des  extraits  du  nœud  de  Keith- 
Flack.  Les  ions  de  baryum  ne  peuvent  pas  provoquer  ces  mouvements 
sans  la  présence  de  ions  de  potassium. 

L’effet  du  baryum  montre  l’origine  musculaire  de  ces  mouvements, 
l’action  de  la  pilocarpine  au  contraire  l’origine  nerveuse,  car  f atropine 
coupait  la  rythmicité.  Les  effets  avec  les  extraits  du  nœud  de  Keith- 
Flack  sont  incertains  à cause  des  substances  impures.  L automatine 
de  Zwaardemaker  a donné  des  résultats  négatifs. 

B.  Avec  la  méthode  de  perfusion  d’une  veine  saphène  du  chat 
(selon  Fleisch)  nous  avons  étudié: 
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1°  La  veine  comme  organe  récepteur  des  réflexes  vasculaires.  L'aug- 
mentation de  pression  dans  la  veine  saphène  était  suivie  par  une  petite 
augmentation  de  pression  artérielle  et  par  une  accélération  du  cœur. 

2°  La  veine  comme  organe  effecteur  des  réflexes  vasculaires.  On 
pouvait  constater  des  changements  de  perfusions  synchrones  avec  la 
respiration,  même  après  la  section  des  nerfs  pneumogastriques  et  des 
chaînes  sympathiques  du  cou.  L’excitation  du  nerf  crural  gauche 
causait  une  diminution  de  perfusion. 

La  traction  à l’artère  carotidienne  dans  la  direction  craniale 
était  suivie  par  une  vénodilatation,  dans  la  direction  caudale  par  une 
vénoconstriction. 

Donnerstag  Vormittag  Auditorium  C. 

Gollwitzer-Meier,  K.  (Hamburg).  Zur  Frage  einer  Sauerstoffschuld  des 

W armblüterherzens. 

Der  Gaswechsel  des  denervierten  Warmblüterherzens  stellt  sich 
bei  plötzlicher  Mehrarbeit  des  Herzens  (Widerstand-  oder  Zuflussarbeit) 
erst  mit  einer  gewissen  Verzögerung  auf  einen  konstanten  Wert  ein. 
Vermindert  man  die  Herzarbeit  wieder,  so  findet  man  umgekehrt  eine 
Verzögerung  in  der  Einstellung  des  Gaswechsels  auf  den  niedrigeren 
Wert.  Die  Flächeninhalte  der  zu  geringen  Sauerstoffaufnahme  im  Be- 
ginn der  Mehrarbeit  und  der  vermehrten  Sauerstoffaufnahme  nach 
ihrem  Ende  entsprechen  sich  ziemlich  genau.  Es  lässt  sich  daraus  eine 
Sauerstoffschuld  des  Herzmuskels  folgern,  die  er  bei  der  L^mstellung 
auf  Mehrarbeit  eingeht  und  die  er  bei  Rückkehr  zu  geringerer  Arbeit 
wieder  abträgt.  Die  Phasen  der  verzögerten  Sauerstoffaufnahme  und 
der  nachfolgenden  Erholung  sind  ausserordentlich  kurz.  Für  die  Grösse 
der  Sauerstoffschuld  ist  es  ohne  Bedeutung,  wie  lang  das  Herz  Mehr- 
arbeit verrichtet.  Die  Grösse  der  Sauerstoffschuld  kann  daher  auf  den 
Sauerstoffverbrauch  in  der  Zeiteinheit  bezogen  werden.  Im  Verlauf 
der  ersten  Minute  kommt  eine  Sauerstoffschuld  von  20 — 45%,  in  der 
zweiten  Minute  von  0 — 10%  zustande. 

Die  Erklärung  der  Sauerstoffschuld  des  Herzmuskels  ist  heute 
ebenso  unbefriedigend  wie  die  Erklärung  der  Sauerstoffschuld  nach 
körperlicher  Arbeit.  Der  Einfluss  der  dynamischen  Anpassung  an  die 
geforderte  Arbeit  ist  zu  berücksichtigen,  die  erst  nach  einigen  Sekunden 
vollendet  ist.  Es  bleibt  aber  trotzdem  ein  Rest  von  Sauerstoffschuld 
bzw.  Erholungssauerstoff  übrig.  Am  denervierten  Herzen  lässt  sich 
mit  Sicherheit  ausschliessen,  dass  diese  Sauerstoffschuld  zirkulatorisch 
bedingt  ist.  Der  Anstieg  der  Coronardurchblutung  erfolgt  ohne  mess- 
bare Verzögerung  gegenüber  dem  Anstieg  des  arteriellen  Drucks  und 
geht  der  dynamischen  Anpassung  um  wenige  Sekunden,  der  Anpassung 
des  Gaswechsels  um  10 — 50  Sekunden  voraus. 
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Beim  innervierten  Herzen  finden  sich,  solange  Kreislaufreflexe 
fehlen,  dieselben  Verhältnisse  der  Sauerstoffschuld  wie  am  denervierten 
Herzen. 

Beim  innervierten  Herzen  mit  erhaltener  Reflexerregbarkeit  liegen 
die  Verhältnisse  vollkommen  anders.  Jede  Einstellung  auf  eine  neue 
Arbeitsgrösse  verändert  Frequenz  und  Energetik  des  Herzens.  Stei- 
gende Widerstandsarbeit  kann  bei  starkem  Entlastungsreflex  mit  ge- 
ringerem Sauerstoffverbrauch  geleistet  werden,  niedrigere  Arbeit  mit 
höherem  Sauerstoffverbrauch.  Die  Verzögerung  in  der  Anpassung  des 
Sauerstoffverbrauchs  an  eine  neue  Arbeit  ist  hier  vor  allem  dadurch 
hervorgerufen,  dass  die  Frequenzänderung  erst  nach  einem  gewissen 
Anstieg  der  Arbeitsleistung  eintritt  und  erst  dann  konstant  werden 
kann,  wenn  die  dynamische  Anpassung  erfolgt  ist. 

Dubuisson«  M.  (Liège).  Sur  les  changements  de  réaction  qui  accom- 
pagnent la  contraction  musculaire. 

En  1937  x),  j’ai  décrit  une  méthode  permettant  de  mesurer  photo- 
graphiquement les  changements  de  pH  qui  surviennent  à la  surface 
d’un  muscle  au  cours  de  son  activité.  La  technique  repose  sur  l’emploi 
d’une  électrode  de  verre  d’un  type  particulier,  associé  à un  électromètre. 
Les  changements  de  pH  constatés  peuvent  être  calculés  en  équivalents 
basiques  ou  acides  correspondants. 

J’ai  tout  d’abord  étudié  les  résidus  post-contractiles  au  cours  de 
l’activité  anaérobique  du  muscle  strié.  Au  cours  de  la  fatigue,  le 
muscle  commence  par  s’alcaliniser,  l’alcalinisation  atteint  un  maximum, 
puis  le  muscle  s’acidifie  progressivement.  Lorsque  le  muscle  est  in- 
toxiqué à l’acide  monoiodoacètique,  l’alcalinisation  maximum  est  la 
même  et  il  n’y  a pas  d’acidification  ultérieure2).  Les  dosages  chimiques 
effectués  sur  des  muscles  tout  de  suite  après  une  série  de  contractions 
suivies  au  pH-mètre  enrégistreur,  ont  montré  que  ces  résidus  post- 
contractiles sont  dus  à 3 facteurs  : une  alcalinisation  provoquée  par 
l’hydrolyse  du  phosphagène,  une  acidification  due  à l’estérification 
des  phosphates  et  une  acidification  résultant  de  la  formation  d’acide 
lactique.  La  corrélation  entre  les  équivalents  calculés  à partir  des 
variations  de  pH  et  ceux  calculés  d’après  les  dosages  chimiques  a été 
excellente,  tant  pour  les  muscles  normaux  que  pour  les  muscles  in- 
toxiqués3). 

En  ce  qui  concerne  les  variations  de  pH  qui  surviennent  pendant 
la  contraction  elle-même,  les  phénomènes  ont  été  étudiés  sur  le  muscle 
lisse  dont  la  contraction,  beaucoup  plus  lente,  se  prête  mieux  à l'ana- 
lyse des  processus.  Au  cours  de  la  contraction  isométrique  anaérobique 
de  lambeaux  d’estomac  de  Grenouille,  on  peut  distinguer  successive- 
ment 4 changements  de  réaction:  a,  b.  c et  d.  a est  une  variation  alca- 
line, débutant  avant  la  contraction  et  dont  le  maximum  est  atteint 
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tout  au  début  de  la  période  de  tension  croissante.  Cette  phase  est 
complètement  réversible,  b est  une  variation  acide,  débutant  avant  la 
contraction,  dont  le  maximum  est  atteint  vers  le  milieu  de  la  période 
de  tension  croissante.  Elle  est  proportionnelle  à la  tension  développée. 
Cette  phase  est  complètement  réversible  dans  les  muscles  non  fatigués. 
c est  une  variation  alcaline,  débutant  pendant  la  période  de  tension 
croissante  et  dont  le  maximum  est  atteint  au  début  du  relâchement 
musculaire.  Cette  phase  n’est  pas  complètement  réversible  (résidu  post- 
contractile alcalin),  d est  une  variation  acide,  débutant  pendant  la  con- 
tration  et  dont  le  maximum  est  atteint  plusieurs  minutes  après.  Cette 
phase  n’est  pas  du  tout  réversible  (résidu  post-contractile  acide). 
L’étude  comparative  de  ces  quatre  phases  dans  des  conditions  expéri- 
mentales diverses  (comparaison  entre  muscles  normaux  et  intoxiqués, 
à des  pH  initiaux  différents)  a montré  que  c représente  l’hydrolyse  et 
la  resynthèse  du  phosphagène,  d , la  formation  d’acide  lactique  et  b 
probablement  l’hydrolyse  et  la  resynthèse  de  l’acide  adénylpyro- 
phosphorique. 

Les  changements  de  réaction  b,  c et  d ont  été  calculés  quantitative- 
ment pour  une  contraction  consécutive  à un  stimulus  de  2 secondes 
et  les  équivalents  en  ac.  adénylpyrophosphorique,  phosphagène  et  ac. 
lactique  exprimés  en  mgrs.  de  substance  décomposée  — ou  formée  - — 
par  gr.  muscle  ou  encore  en  g.  cal.  dégagés  par  gr.  muscle.  J’ai  pu 
de  la  sorte  calculer  la  thermogénèse  et  j’ai  constaté  une  excellente 
analogie  entre  les  résultats  de  ces  calculs  et  la  thermogénèse  directe- 
ment mesurée  par  les  autres  auteurs. 

*)  Dubuisson,  M.,  Proc.  Soc.  exp.  Biol,  and  Medicine,  1937,  35,  609:  J.  Physiol..  1937,  90,  1.  2)  Du- 

buisson, M.,  Pflügers  Archiv.,  1937,  239,  314.  3)  Dubuisson,  M.  und  Schultz,  W.,  Pflügers  Archiv.,  1938,  239,  776. 

Boeri,  Enzo  (Milano).  Registrazione  fotoelettrica  continua  delle  varia  - 

zioni  di  trasparenza  del  muscolo  nella  contrazione  isometrica. 

Lo  studio  delle  variazioni  della  trasparenza  del  muscolo  striato 
attivo  fu  iniziato  da  E.  v.  Baeyer  ed  A.v.  Murait  e proseguito  da  quest’ul- 
timo  con  ricerche  che  misero  in  evidenza  sopratutto  le  lenti  variazioni 
della  trasparenza. 

Le  rapide  variazioni  della  trasparenza  del  muscolo  nel  corso  di 
una  singola  contrazione  (scossa  semplice  e tetano)  furono  in  un  secondo 
tempo  oggetto  di  ricerche  di  Millikan,  di  Urban  e Peugnet , di  Nicolai 
e Griithling,  e di  Schaefer  e Göpfert.  Millikan  ed  Urban  e Peugnet  stu- 
diarono  il  comportamento  del  muscolo  di  fronte  a particolari  luci  mo- 
nocromatiche,  nell’intento  di  indagare  l’attività  dei  pigmenti  respira- 
torii  (mioglobina,  citocromo  c e fermento  giallo)  durante  la  contrazione 
del  muscolo. 

Per  le  mie  ricerche,  compiute  su  muscoli  largo  dell’addome,  sar- 
torio  e gastrocnemio  della  rana,  in  contrazione  isometrica  in  liquido 
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di  Ringer,  mi  valsi  di  una  cellula  fotoelettronica  connessa  attraverso 
ad  un  ainplificatore  in  continua  con  un  oscillografo  a raggi  catodici. 
Iniziai  le  ricerche  con  luce  bianca.  colFintento  di  passare  in  seguito 
all’esame  con  luci  monocromatiche. 

Le  disposizioni  ottiche  usate  furono  quelle  descritte  da  Schaefer 
colle  denominazioni  “Abbildung  im  Strablengang,,  e “Tyndall-Lieht... 
Le  esperienze  furono  condotte  nel  trimestre  marzo-maggio. 

Confermo,  per  quanto  riguarda  la  contrazione  isometrica.  l’affer- 
mazione  di  Schaefer  e Göpfert:  esservi  grande  differenza  tra  i risultati 
ottenuti  colle  due  disposizioni  ottiche  sopranominate.  Nella  disposizione 
“Abbildung  im  Strahlengang,,  ho  notato  costantemente  il  fenomeno 
per  la  prima  volta  descritto  da  v.  Murait,  di  un  aumento  della  trasparenza 
del  muscolo  attivo.  Nella  disposizione  ••Tyndall-Licbt,,,  per  la  quale 
posi  la  cellula  fotoelettronica  a 90°  dall’asse  del  muscolo  attraversato 
dalla  luce,  le  prime  osservazioni  rivelarono  il  fenomeno  opposto. 

L’ampiezza  della  curva  aumenta  proporzionalmente  colla  intensità 
degli  stimoli,  dagli  stimoli  minimali  ai  massimali,  per  i quali.  pur  au- 
mentando  l’intensità  degli  stimoli,  l ampiezza  non  subisce  ulteriori 
incrementi. 

ColFinsorgere  della  fatica  l’ampiezza  della  curva  diminuisce  sino 
a farsi  irrilevante. 

L’ampiezza  della  curva  decresce  entro  certi  limiti  in  senso  inverso 
colla  frequenza  degli  stimoli  sino  a frequenze  tetanizzanti,  per  le  quali 
essa  è maggiore  cbe  per  la  singola  scossa. 

La  durata  della  curva,  entro  certi  limiti,  è funzione  della  tem- 
peratura.  A temperature  basse,  e solo  in  questo  caso,  bo  trovato  talora 
una  curva  a due  massimi,  quasi  fosse  la  risultante  di  due  curve  elemen- 
tari.  Fenomeno  perô  questo  non  costante. 

L’interpretazione  delFintimo  meccanismo  del  fenomeno  della 
variazioni  della  trasparenza  del  muscolo  striato  attivo,  oggetto  tuttora 
di  discussioni,  sarà  esposta  nella  prossima  pubblicazione  in  extenso. 

Bouman,  H.  D.  and  van  Rynberk,  G.  (Amsterdam).  Experiments  on 

musele  sounds  in  human  subjects. 

Earlier  workers  have  usually  used  rather  simple  techniques  for  the 
recording  of  muscle  sounds.  Comparatively  little  has  been  done  with 
modern  electroacoustical  recording  techniques.  In  the  present  study 
a microphone  and  amplifier  technique  has  been  employed.  The  subject 
was  placed  in  the  totally  soundproof  room  of  the  laboratory.  A ribbon 
microphone  was  used.  A brass  funnel  was  placed  over  the  opening 
of  this  microphone  and  connected  to  the  recording  funnel  by  pressure 
tubing.  The  recording  funnel  was  quite  small  and  placed  immediately 
over  the  muscle.  A four  stage  amplifier  was  used.  A string  gal- 
vanometer with  a platinum  string  stretched  near  to  the  breaking  point 
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was  used  as  an  oscillograph.  The  frequency  response  of  this  instru- 
ment is  flat  up  to  600  cycles  and  even  at  1200  cycles  is  not  more  than 
a few  decibels  down.  The  frequency  characteristic  of  the  amplifier  is 
flat  from  30 — 12  000  cycles.  The  set-up  shows  no  resonances  within 
the  range  of  the  muscle  sounds. 

The  muscle  sounds  of  some  20  different  muscles  have  been  recorded, 
they  were  very  similar.  The  curves  are  not  sinus  waves  but  are  rather 
irregular  in  shape.  It  is  quite  possible  to  measure  a fundamental  fre- 
quency which  is  of  the  order  of  magnitude  of  30  cycles  per  sec.  with 
only  slight  variations  between  different  muscles.  Therefore  the  length 
of  the  muscle  is  found  to  have  no  influence  on  the  frequency  of  the 
muscle  sounds.  Several  sources  of  error  have  been  investigated.  Move- 
ment of  the  recording  funnel  over  the  skin  gives  results  which  are 
clearly  different  from  the  muscle  sounds.  Movement  of  the  recording 
funnel  with  the  skin  however  gives  results  which  are  quite  similar  to 
the  muscle  sounds.  They  are  not  identical  however,  and  moreover  it 
is  possible  to  change  the  frequency  of  the  friction  sounds  by  stretching 
the  skin,  which  does  not  alter  the  contraction  sound.  The  frequency 
of  the  muscle  sounds  is  independant  of  the  intensity  of  the  contraction. 

The  muscle  sounds  were  analyzed  with  a band-pass  filter  having 
a hand  width  of  one  octave.  The  pass-band  could  be  shifted  over  the 
entire  audio  range.  Again  the  results  are  similar  for  all  muscles.  There 
are  four  main  frequencies,  30,  50,  100  and  200  cycles.  These  frequencies 
are  therefore  independent  of  the  size  of  the  muscle  and  of  the  force 
of  contraction.  In  a third  series  of  experiments  the  relative  intensity 
of  the  components  has  been  determined.  The  output  of  the  amplifier 
was  rectified  and  measured  with  a ballistic  galvanometer  of  very  long 
period  (30  secs).  There  seems  to  be  a dehnite  change  in  the  relative 
intensities  with  increasing  strength  of  contraction.  The  higher  com- 
ponents show'  first  an  increase  and  then  a decrease  in  intensity. 

The  explanation  of  the  results  obtained  is  rather  simple.  It  is 
obvious  that  the  muscle  sounds  should  not  be  considered  as  sounds 
originating  from  the  muscles  vibrating  as  strings.  It  is  assumed  that 
the  muscle  sounds  represent  the  shocks  given  to  the  recording  micro- 
phone by  the  contraction  of  the  motor  units.  The  lowest  component 
then  represents  the  fundamental  rhythm,  the  higher  components  are 
the  result  of  asynchronisation  of  impulses  to  different  motor  units. 
The  results  of  the  third  group  of  experiments  seem  to  indicate  that 
with  increasing  force  of  contraction  two  things  happen:  1.  more  muscle 
fibres  come  into  play  resulting  in  an  increase  of  the  entire  muscle  sound 
with  a relative  increase  of  the  higher  components,  because  the  motor 
units  are  not  very  well  synchronised;  2.  the  total  intensity  does  not 
increase  to  a large  extent  but  the  synchronisation  between  the  different 
motor  units  increases,  resulting  in  a relative  increase  of  the  lower 
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components  of  the  muscle  sound.  These  results  are  in  good  agreement 
with  previous  ones. 

See  Stetson  and  Bourn  an.  Arch.  Néérl.  Physiol.  20,  177 — 254  (1935). 


Donnerstag  Nachmittag  Auditorium  A. 

Vonk,  H.  J.  (Utrecht).  Magen  und  Darm  als  Milieu  für  die  Verdauung.1) 

Die  Eigenschaften  der  Verdauungsenzyme  lassen  sich  ausserhalb 
des  tierischen  Körpers  verhältnismässig  leicht  untersuchen.  Die  Frage 
erhebt  sich  aber,  ob  die  in  vitro  gefundenen  Optima  von  pH,  Tem- 
peratur und  Aktivatoren  im  Darmkanal  wirklich  realisiert  sind. 

Vertebraten.  Darm.  Im  Darmlumen  findet  eine  gute  Durchmischung 
des  ganzen  Inhaltes  statt.  Der  pH  schwankt  um  den  Neutralpunkt, 
ist  aber  bei  Fleischfressern  niedriger  (6,0 — 6,5).  Die  pH-Optima  der 
Karbohydrasen  liegen  unweit  pH  7,  die  der  Tryptasen,  Peptidasen 
und  Lipasen  bei  pH  8,0.  Besonders  für  die  drei  letztgenannten  Enzyme 
besteht  also  eine  ziemlich  grosse  Diskrepanz  zwischen  dem  Optimum 
und  dem  pH  des  Darminhaltes.  Es  wurde  nun  gefunden,  dass  Galle 
und  gallensaure  Salze  in  bestimmten  Konzentrationen  bei  schwach 
saurer  Reaktion  die  Verdauung  von  nativem  Eiweiss  aktivieren2)3)4)5). 
Bei  neutraler  Reaktion  besteht  dieser  Einfluss  nicht,  bei  schwach 
alkalischer  verursachen  Gallenkonzentrationen,  welche  an  der  sauren 
Seite  aktivieren,  eine  Hemmung.  Auf  die  Verdauung  von  Albumosen 
und  Pepton  übt  Galle  keinen  solchen  Einfluss  aus.  Der  Einfluss  auf 
Acidalbumin  wurde  noch  nicht  untersucht.  Die  Konzentration  der 
Galle  oder  der  gallensauren  Salze,  welche  im  Darme  vorkommt3)6), 
ist  von  derselben  Grössenordnung  wie  die  Konzentration,  welche  bei 
schwach  saurer  Reaktion  Aktivierung  der  Trypsin  Verdauung  bewirkt. 
Aus  Bestimmungen  des  nativen  Eiweisses  im  Darme  ergibt  sich,  dass 
seine  Menge  wenigstens  20%  des  Totaleiweisses  beträgt7)8).  Die  be- 
schriebenen Aktivatoren  können  also  tatsächlich  eine  Rolle  spielen. 

Wenn  der  pH  des  Mibeus  etwa  um  1,0 — 1,5  vom  Optimum  der 
Trypsinwirkung  abweicht,  so  sind  die  beobachteten  Aktivierungen  im- 
stande, den  ungünstigen  Einfluss  des  pH  zu  kompensieren. 

Vertebraten.  Magenverdauung.  Bei  der  Verdauung  im  Magen  ent- 
steht keine  homogene  Mischung  : die  früher  und  später  aufgenommenen 
Nahrungsbestandteile  bleiben  voneinander  getrennt.  Der  pH  des  Ma- 
gensaftes ist  0,8 — 1,6;  nach  einem  wenig  Säure  bindenden  Probefrüh- 
stück beträgt  er  etwa  1,55  (1,2 — 2,45).  Erbrochener  Mageninhalt  des 
Hundes  hat  einen  pH  von  3,45  ( Nagl) , McClendon  mass  für  den 
Menschen  nach  guter  Mahlzeit  nach  % Std.  3,0 — 5,0,  nach  1 Std. 
2,0 — 4,0.  Für  Tiere,  welche  ein  Beuteobjekt  als  Ganzes  aufnehmen, 
liegt  der  pH  in  der  Nähe  von  5 (Messungen  von  Vonk  heim  Hecht). 
Wie  kommt  bei  diesen  niedrigen  Aziditäten  die  Pepsinverdauung  zu- 
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stände,  da  das  Pepsinoptimum  1,8 — 2,0  ist  und  bei  pH  4,0  fast  keine 
Wirkung  mehr  nachweisbar  ist  ? Es  wurde  schon  lange  vermutet 
( Cohnheim , Tobler ),  dass  nur  eine  äusserste  Schicht  einen  günstigen  pH 
annimmt.  Der  Beweis  konnte  durch  Messung  mit  der  Wasserstoff- 
elektrode  nicht  erbracht  werden,  da  der  Mageninhalt  zu  konsistent 
war  und  die  Schicht  offenbar  zu  dünn.  1938  wurde  nun  von  Mennega 9) 
durch  Messung  mit  der  Glaselektrode,  welche  (nach  postmortaler  Ab- 
bindung) direkt  mit  dem  Inhalt  in  Kontakt  gebracht  werden  konnte, 
bewiesen,  dass  die  Aussenschicht  tatsächlich  die  niedrigen  pH-Werte 
erreicht,  welche  zur  Pepsinverdauung  notwendig  sind  (2,2 — 2,5).  Dies 
war  der  Fall  beim  Hecht,  heim  Barsch,  dem  Frosch,  der  Ringelnatter, 
Katze  und  Ratte.  Vonk 10)  beobachtete  schon  früher,  dass  beim  Hai- 
fisch Acanthias  auf  der  Höhe  der  Verdauung  der  pH  des  Totalmagen- 
inhaltes nicht  ungünstig  ist  (2,32 — 3,22). 

*)  Eine  ausführliche  Übersicht  folgt  in  Ergebnisse  der  Enzymforschung  VIII  (1939).  ) Vonk  und  Wolve- 

kamp,  Z.  physiol.  Chem.  182,  175  (1929)  für  Fibrin.  3)  Vonk,  Roelofsen  und  Romijn,  Z.  physiol.  Chem.  218. 
33  (1933)  für  Fibrin,  Rind-  und  Hechtfleisch.  4)  Heller,  Jahrb.  f.  Kinderheilk.  98,  129  (1922).  6)  Freudenberg, 
Z.  f.  Kinderheilk.  46,  164  (1928).  6)  v.  Fürth  und  Minibeck,  Bioch.  Z.  237,  139  (1931).  ')  Kugler,  K.,  Z.  Biol. 
69,  437  (1919).  8)  Van  Slyke,  D.  D.  und  White,  G.  F.,  J.  Biol.  Chem.  9,  209  (1911).  9)  A.  M.  W.  Mennega,  Water- 
stofionenconcentratie  en  vertering  bij  eenige  Vertebraten.  Diss.  Utrecht  1938  (Holländisch).  10)  Vonk,  H.  J., 
Z.  vgl  Physiol  5,  445  (1927). 

Babkin,  B.  P.  and  Hebb,  Catherine,  O.  (Montreal).  The  parasympathe- 
tic-like effect  produced  on  pancreatic  secretion  by  stimulation  of 

the  splanchnic  nerves. 

It  was  demonstrated  that  in  the  dog  and  in  the  cat  the  electrical 
stimulation  of  the  splanchnic  nerves  in  the  abdomen  or  in  the  chest 
produced  a secretory  effect  on  the  pancreas  analogous  to  that  produced 
by  stimulation  of  the  vagi.  Not  only  was  the  composition  of  the  pan- 
creatic juice  alike  in  both  cases,  hut  the  effect  of  splanchnic  stimulation 
was  increased  by  physostigmin  and  greatly  diminished  or  even  pre- 
vented by  large  doses  of  atropin.  Cocain  did  not  enhance  the  secretory 
effect  of  splanchnic  stimulation  and  adrenaline  was  without  any  effect. 
Painting  of  the  coeliac  ganglion  with  nicotine  abolished  the  vasocon- 
strictor effect  of  splanchnic  stimulation  but  did  not  prevent  their 
secretory  effect.  The  histological  investigation  showed  that  stimulation 
of  the  splanchnics  after  administration  of  atropine  has  not  produced 
a discharge  of  the  zymogene  granules  from  the  acinous  cells  of  the 
pancreas,  whereas  it  was  noticed  if  ergotamine  was  used  instead.  The 
bio-assay  showed  the  presence  of  acetyl-choline  in  the  venous  blood 
of  the  pancreas  obtained  during  the  stimulation  of  the  splanchnic 
nerves.  Therefore  it  was  concluded  that  the  secretory  hbres  of  the 
splanchnic  nerves  for  the  pancreatic  gland  are  of  cholinergic  nature. 

Bugnard,  L.  (Toulouse).  Action  des  purgatifs. 

L’administration  à un  chien  d’une  solution  concentrée  (25  %)  de 
sulfate  de  soude  officinal  détermine  une  rapide  et  importante  élévation 
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de  la  pression  osmotique  du  plasma.  Cette  modification  se  maintient 
pendant  plusieurs  heures.  Elle  s’observe  identique  chez  les  animaux 
gastrectomisés.  Les  faibles  variations  simultanées  du  pH  et  de  la 
réserve  alcaline  nous  permettent  de  penser  qu’il  s’agit  d’un  passage 
d’eau  du  milieu  intérieur  vers  le  tube  digestif  sous  l’influence  de  phéno- 
mènes d’osmose. 

Par  opposition  aux  purgatifs  salins  précédemment  étudiés,  l’huile 
de  ricin  et  l’eau  de  vie  allemande  ne  modifient  aucunement  la  pression 
osmotique  du  plasma.  Les  faibles  variations  du  pH  et  de  la  réserve 
alcaline  chez  les  chiens  gastrectomisés  comme  chez  les  chiens  normaux, 
démontrent  que  les  purgatifs  végétaux  et  drastiques  n’agissent  pas  en 
accroissant  les  sécrétions  digestives  mais  par  simple  irritation  de  la 
muqueuse. 

Hermann,  Siegwart  (Prag).  Über  die  Bedeutung  der  Darmbakterien  für 

den  Säureabbau. 

Systematische  Untersuchungen,  die  ich  mit  meinen  Mitarbeitern 
über  Säurewirkungen  und  Säureschicksal  im  Organismus  durchführe, 
haben  in  mancher  Hinsicht  zu  überraschenden  Resultaten  geführt. 
So  konnten  wir  z.  B.  beim  Kaninchen  feststellen,  dass  intravenös 
injiziertes  Natriumgluconat  die  Wasserstoffionenkonzentration  des 
strömenden  Blutes  fast  unbeeinflusst  lässt  und  den  Harn  säuert.  Lührt 
man  die  gleichen  Mengen  und  Konzentrationen  von  Natriumgluconat 
Kaninchen  per  os  zu,  so  tritt  eine  starke  Blut-  und  Harnalkalisierung 
auf.  Diese  ganz  verschiedenen  Wirkungen  ein-  und  derselben  Substanz 
konnten  durch  bakteriologische  Untersuchungen  aufgeklärt  werden. 
Es  hat  sich  nämlich  gezeigt,  dass  die  Darmbakterien  das  Natrium- 
gluconat zu  Ameisensäure,  Essigsäure,  Propionsäure  und  Milchsäure 
abbauen.  Diese  Säuren  führen,  wie  wir  in  zahlreichen  Versuchen 
sehen  konnten,  teils  für  sich  als  freie  Säuren,  teils  als  Salze  zu  Blut- 
und  Harnalkalisierung.  Für  die  Wirkung  organischer  Säuren  sind  die 
bakteriellen  und  fermentativen  Prozesse  im  Darm  von  grosser  Be- 
deutung. 

Freitag  Vormittag  Auditorium  A. 

Giorcelli,  V.  L.  (Milano).  Interpretazione  critica  dei  tracciati  elettro- 

encefalografici. 

(Le  manifestazioni  elettriche  dei  centri  sotto  corticali). 

Essendo  evidentemente  impossibile  paragonare  all’attività  elet- 
trica  del  cervello  umano,  registrata  a teca  cranica  chiusa  ed  illesa.  tutte 
le  ormai  innumerevoli  esperienze  condotte  sull  animale.  ma  a cervello 
scoperto,  ho  voluto  condurre  una  serie  di  ricerche  sull  animale  a teca 
cranica  chiusa,  derivando  o dal  periostio  o della  cotenna.  precisamente 
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come  hanno  fatto  Berger , Adrian , e molti  altri  sulFuomo.  Tali  tracciati 
differiscono  infatti  di  molto  da  quelli  ottenuti  nello  stesso  animale, 
ma  a teca  cranica  aperta,  in  cui  l’attività  è sempre  piuttosto  depressa. 
Ugualmente  le  lesioni  hanno  azione  diversa  a seconda  della  tecnica 
usata. 

Mi  è stato  inoltre  possibile  osservare  die  durante  la  registrazione 
alTesterno  del  cranio  si  introducono  spesso  oscillazioni  più  frequenti 
(600 — 1000  Hertz),  ehe  non  sono  perô  di  origine  biologica,  ma  dipen- 
dono  esclusivamente  dalFamplificatore,  ehe  per  un  aumento  di  resistenza 
tra  i due  poli  d’entrata  o nel  caso  limite  per  Finterruzione  del  circuito 
d’ingresso  in  seguito  a contatto  più  o meno  perfetto  degli  elettrodi  viene 
a trovarsi  nelle  migliori  condizioni  per  entrare  in  autooscillazione.  Di 
questo  bisogna  tener  conto  nella  interpretazione  delle  frequenze  più 
alte  osservate  da  qualche  autore  ( Rohracher ) anche  nella  registrazione 
delFattività  elettrica  nelFuomo.  Nelle  stesse  condizioni.  cioè  quando 
la  resistenza  tra  gli  elettrodi  per  contatto  imperfetto  o altre  condizioni 
sperimentali  si  eleva  troppo,  possono  introdursi  anche  in  ambienti 
perfettamente  schermati  dei  disturbi  dovuti  alia  corrente  alternata. 
ehe  vanno  a complicare  e falsare  le  curve.  Anzi  ho  visto  inoltre  ehe 
queste  correnti  alternata  possono  essere  anche  in  parte  raddrizzate  ed 
apparire  quindi  con  una  frequenza  doppia,  per  es.  84  Hertz,  invece  di 
42  Hertz,  per  un’alternata  a 42  periodi. 

Studi  comparativi  tra  le  cosidette  derivazioni  bipolari  e quelle 
unipolari  usate  generalmente  da  Kornmüller  hanno  dimostrato  ehe  nelle 
derivazioni  unipolari  non  si  registra  solo  l’attività  degli  elementi  ner- 
vosi  in  vicinanza  del  polo  attivo,  cioè  connesso  con  la  griglia.  ma  la 
somma  delle  attività  tra  i due  elettrodi.  infatti  anche  invertendo  i poli 
non  cambia  per  nulla  Fandamento  del  tracciato. 

Derivando  contemporaneamente  con  due  amplificatori  si  possono 
incorrere  in  spiacevoli  artifizi  di  tecnica,  quando  il  polo  comune  dei 
due  amplificatori  messi  a messa  viene  ad  incontrare  una  resistenza 
troppo  alta  sul  cranio.  In  questo  caso  la  derivazione  delFattività  bio- 
logica avviene  in  realtà  tra  le  griglie  dei  due  amplificatori  ed  i tracciati 
rispettivi  risultano  identici  e speculari,  appunto  perché  gli  amplificatori 
vengono  a registrare  la  stessa  attività  biologica  con  poli  perô  invertiti. 

Si  tratta  di  una  continuazione  delle  mie  ricerche  iniziate  due  anni 
fa  sull’attività  elettrica  dei  centri  sottocorticali,  registrata  con  un  me- 
todo  simile  a quello  usato  da  Hess  nella  stimolazione  di  questi  stessi 
centri. 

Ho  osservato  die  l’attività  elettrica  sottocorticale  differisce  netta- 
mente  da  quella  delle  zone  corticali  sovrastanti,  sia  riguardo  alia  fre- 
quenza, quanto  riguardo  alia  fase,  escludendo  con  cio  un  eventuale 
artifizio  tecnico  dovuto  all’interferenza  delle  correnti  corticali  diffon- 
dentisi  lungo  la  sierosità  raccolta  intorno  agli  aghi. 
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L’attività  elettrica  sottocorticale  è inoltre  diversa  per  frequenza 
e fase  anche  nei  diversi  distretti  della  base.  Nell’ipotalamo  per  es. 
predominano  frequenze  particolarmente  alte,  che  non  si  riscontrano 
nelle  altre  regione  sottocorticali. 

L’influenza  dell’etere,  del  cloroformio  e dell’Evipan  è identica  in 
tutte  queste  regioni  a quella  che  si  nota  nella  corteccia  cerebrale.  Fatto 
strano  questo,  in  quanto  che  per  es.  l’Evipan  produce  nella  corteccia 
una  modificazione  caratteristica,  che  da  Berger  fu  interpretata  come 
esaltamento  e spiegata  con  una  disinibizione  della  corteccia  da  parte 
dei  centri  sottocorticali  (talamo)  depressi  e bloccati.  I tentativi  miei 
di  trovare  direttamente  nelle  regioni  sottocorticali  questa  inibizione 
non  hanno  confermato  tale  spiegazione,  in  quanto  che,  come  fu  già 
detto,  la  modificazione  elettrica  da  Evipan  nel  talamo  è identica  a 
quella  della  corteccia. 

Gibbs,  Frederic  A.  (Boston).  The  brain  regarded  as  a system  of  chemical 
oscillators.  (Variations  in  the  cortical  frequency  spectrum  pro- 
duced by  physical  and  chemical  changes,  represented  as  three- 
dimensional  models.) 

Using  a technique  devised  by  A.  M.  Grass , it  is  possible  to  analyze 
an  irregular  mixture  of  frequencies,  such  as  is  found  in  the  electrical 
activity  of  the  cortex,  so  as  to  determine  the  amount  of  energy  present 
in  all  frequencies  over  a wide  range.  The  resulting  expression  is  a 
frequency  spectrum,  a continuous  plot  of  the  amplitude  versus  fre- 
quency function,  the  correct  term  for  which  is  Fourrier  transform. 

A series  of  Fourrier  transforms  can  be  arranged  as  a three-dimen- 
sional graph,  the  third  dimension  of  which  can  he  anyT  factor  desired. 
The  validity  of  using  simple  time  as  a third  dimension,  however,  is 
open  to  question,  for  time  alone  does  not  alter  the  electrical  activity 
of  the  cortex.  Without  some  change  in  metabolism,  the  electrical 
activity  of  the  cortex  will  remain  constant,  and  its  Fourrier  transform 
unchanged.  It  is  proper  to  employ  factors  which  change  metabolism 
as  a third  dimension.  Such  factors  are  C02  tension  and  02  tension  and 
glucose  concentration. 

Models  are  presented  which  show  the  changes  in  the  cortical 
frequency  spectrum  that  occur  in  man  with  changes  in  C02  content. 
02  saturation  and  glucose  concentration  of  the  internal  jugular  blood. 
Similar  models  are  presented  which  show  the  changes  in  the  cortical 
frequency  spectrum  resulting  from  sensory  stimulation. 

Decrease  in  C02  content  in  the  internal  jugular  blood  is  associated 
with  a shift  in  energy  distribution  in  the  cortical  frequency  spectrum 
toward  the  slow  side;  an  increase  with  a shift  in  energy  distribution 
to  the  fast  side;  these  effects  become  less  marked  with  extremely  high 
or  extremely  low  C02  tensions.  Oxygen  and  glucose,  on  the  other  hand. 
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can  be  varied  within  wide  limits  with  little  or  no  change  in  the  cortical 
frequency  spectrum  but  when  the  02  saturation  or  glucose  concentration 
in  the  internal  jugular  falls  to  a critically  low  level,  there  is  a sudden 
shift  of  energy  distribution  in  the  cortical  frequency  spectrum  to  the 
slow  side.  With  exceedingly  high  concentrations  of  glucose,  the  energy 
distribution  in  the  cortical  frequency  spectrum  shifts  toward  the  fast  side. 

The  effects  on  man  of  high  02  tension  have  at  the  time  of  w riting 
not  been  investigated.  Preliminary  experiments  on  animals,  however, 
suggest  that  the  effects  of  high  02  tension  are  similar  to  the  effects  of 
high  concentrations  of  glucose. 

Detailed  study  of  these  models  has  supported  the  contention  that 
the  electrical  activity  of  the  cortex  is  a manifestation  of  the  activity 
of  a great  number  of  chemical  oscillators  having  different  natural  periods. 
Though  differing  in  their  periods,  these  oscillators  tend  to  respond 
similarly  to  any  given  factor.  A factor  which  affects  one  frequency 
tends  to  affect  all  frequencies  in  the  same  direction,  though  not  neces- 
sarily to  the  same  degree. 

Freitag  Vormittag  Auditorium  B. 

Margaria,  R.  (Pavia).  Indispensabilità  dei  glucidi  nel  lavoro  muscolare. 

Venne  istituita  una  sérié  di  esperimenti  nei  quali  un  soggetto 
eseguiva  un  esercizio  di  una  determinata  intensité  per  mezz'ora. 
di  un  altro  valore  di  intensité  per  la  mezz’ora  successiva  e di  un  altro 
valore  ancora  per  la  mezz’ora  seguente  : questo  ciclo  veniva  ripetuto 
varie  volte  fino  ad  esaurimento  del  soggetto. 

Ogni  mezz’ora  venivano  rilevati  durante  il  lavoro  a)  il  ricambio 
repiratorio,  b)  la  glicemia  ed  alia  hne  di  ogni  mezz’ora  si  rilevava 
c)  il  peso  e d)  si  raccoglieva  l’orina  prodotta  nella  mezz’ora  precendente. 
L’esercizio  consisteva  nel  camminare  ad  una  determinata  vélocité  ed 
inclinazione  su  un  argometro  trasportatore. 

I valori  di  02  assorbito  per  1'  e di  C02  emesso  per  1'  e la  quantité 
di  azoto  eliminata  con  l’orina  fornivano  gli  elementi  per  poter  calcolare 
quali  sostanze  e quanto  di  ognuna  di  esse  venivano  utilizzate  nell’eserci- 
zio  muscolare,  e,  sommando  i valori  corrispondenti  ad  ogni  periodo 
di  mezz’ora,  si  poteva  conoscere  quanti  grammi  di  una  data  sostanza 
erano  stati  utilizzati  dall’inizio  dell’esperimento.  Si  è osservato  ehe 
la  utilizzazione  dei  glucidi  (in  altri  termini  il  quoziente  respiratorio) 
non  è in  relazione  molto  stretta  col  valore  glicemico  : è invece  funzione 
della  riserva  di  glucidi  esistenti  nell’organismo  in  quel  dato  istante, 
quale  si  puô  dedurre  dalla  quantité  di  glucidi  bruciati  dall’inizio  dell’es- 
perienza.  Cio  vale  solo  se  si  considéra  un  valore  costante  di  metabolismo: 
per  ogni  valore  di  metabolismo  è possibile  costruire  una  curva  del  QR 
in  funzione  della  riserva  di  glucidi  (o  della  quantité  di  glucidi  bruciata 
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dall’inizio  dell’esperimento)  : più  dimostrativo  è Fandamento  del  QR 
in  funzione  del  metabolismo,  in  Cal/min,  quale  è espresso  nel  diagramma 
per  valori  scalari  di  glucidi  bruciati.  Dal  diagramma  appare  che: 

a)  è possibile  con  buona  approssimazione  prédire  il  valore  del  QR 
quando  si  conoscono  il  metabolismo  dell  individuo  e la  sua  riserva  in 
glucidi. 

b)  aumentando  il  metabolismo  aumenta  Futilizzazione  dei  glucidi; 

c)  nel  lavoro  intenso,  purchè  sia  compiuto  in  condizioni  aerodicbe, 
non  si  giunge  mai  ad  una  utilizzazione  esclusiva  di  glucidi; 

d)  in  considerazione  del  fatto  che  la  curva  riferentesi  a 250  gr. 
di  glucide  bruciati  corrisponde  a condizioni  di  quasi  totale  esaurimento 
della  riserva  di  glucidi  delForganismo,  si  osserva  ehe  il  lavoro  muscolare 
non  puô  essere  eseguito  senza  la  compartecipazione  nelle  combustioni 
di  una  certa  quantité  minima  di  glucidi,  quantité  minima  ehe  è tanto 
maggiore  quanto  più  intenso  è il  lavoro.  Questa  ed  altre  considerazioni 
conducono  alla  conclusione  ehe  la  penuria  in  glucidi  delForganismo 
puô  costituire  un  limite  al  massimo  lavoro  aerobico. 

La  indispensabilité  della  combustione  dei  glucidi  nel  lavoro  pué 
essere  interpretata  corne  dovuta  alFintervento  necessario  di  una  o più 
delle  reazioni  di  scissione  dei  glucidi  nel  ciclo  delle  reazioni  concern enti 
Fenergetica  del  muscolo  in  attivité. 

Freitag  Vormittag  Auditorium  C. 

Benoit,  P.  H.  (Paris).  Données  recentes  sur  l’excitation  électrique 

du  muscle  strié. 

Un  muscle  couturier  de  Grenouille  stimulé  é travers  un  bain  de 
Ringer  au  moyen  d’électrodes  de  grande  surface  («  bloc  » de  Rushton x) 
ou  similaires)  donne,  dès  le  seuil,  une  réponse  répétitive  au  courant 
constant2).  Cette  réponse  est,  aux  facteurs  de  temps  près,  directement 
comparable  aux  réponses  rythmiques  obtenues  lors  de  la  stimulation 
galvanique  d’autres  tissus  (nerfs,  Cbaracées).  Elle  est  en  effet  constituée 
par  une  série  de  contractions  normales,  propagées  et  accompagnées 
d’un  potentiel  d’action,  se  succédant  au  rythme  de  une  é deux  par 
seconde:  comme  dans  les  cas,  étudiés  par  Fessard3).  de  rythmes  lents 
chez  certains  nerfs  rapides,  il  existe  une  évidente  disproportion  entre 
la  longueur  de  la  période  et  les  diverses  caractéristiques  chronologiques 
des  fibres  étudiées. 

On  sait  d’autre  part  que  la  chronaxie  « a o1)  mesurée  dans  ces 
conditions  peut  dépasser  cent  fois  la  valeur  de  la  chronaxie  obtenue 
en  stimulant  le  muscle  au  moyen  d une  cathode  ponctuelle;  peut-on 
néanmoins  attribuer  une  même  signification  é ces  deux  types  de  cons- 
tantes de  temps  ? Les  divergences  dans  leurs  variations  sous  1 action 
d’agents  physiques  ou  pharmacodynamiques  ne  le  permettent  pas. 
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De  plus,  le  développement  des  processus  responsables  des  longues 
durées  d’utilisation  et  de  la  lenteur  du  rythme  de  la  réponse  ne  saurait, 
comme  l’a  indiqué  Fessard  dans  le  cas  des  nerfs,  être  imputé  aux  mêmes 
mécanismes  que  ceux  qui  précèdent  la  réponse  unique  classique  à 
l’excitation  de  fermeture.  De  récents  travaux  d^ArvanitaJ fi4)  sur  la 
durée  de  la  latence  lors  de  la  stimulation  du  nerf  de  Crustacé  par  le 
courant  constant,  et  tout  dernièrement,  des  recherches  personnelles 
sur  l’état  d’excitation  consécutif  à un  choc  bref  sous-liminaire  (dans 
le  cas  du  muscle  stimulé  au  moyen  d’électrodes  de  grande  surface) 
précisant  et  complétant  d’anciens  résultats  de  Keith  Lucas 5),  ont  apporté 
de  nouveaux  arguments  en  faveur  de  cette  manière  de  voir.  Il  paraît 
donc  impossible  de  faire  entrer  dans  un  schéma  commun  les  processus 
qui  précèdent  la  naissance  de  l’influx,  dans  le  cas  de  la  réponse  rythmique 
lente  à la  stimulation  galvanique  d’une  part,  et  d’autre  part  dans  le 
cas  d’un  stimulus  bref  ou  du  courant  constant  lorsqu’un  « phénomène 
antagoniste  » vient  limiter  dans  le  temps  ses  effets,  comme  il  est  de 
règle  dans  la  stimulation  au  moyen  d’une  cathode  ponctiforme. 

*)  Rushton  (W.  A.  H.).  Journ.  of  Physiol.,  1931,  72,  265.  2)  Benoit  (P.  H.  et  M.).  C.  R.  Soc.  biol.,  1936, 
122,  649.  Benoit  (P.  H.)  Ann.  Physiol,  et  Physico-Chim.  Biol.,  1937,  13.  971.  3)  Fessard  (A.).  Propriétés 
rythmiques  de  la  matière  vivante.  Actualités  scientifiques  et  industrielles,  1936,  417  et  418,  Hermann,  Paris. 
4j  Arvanitaki  (A).  C.  R.  Soc.  Biol.,  1937,  125,  324  et  327.  5)  Lucas  (K.).  Journ.  of  Physiol.,  1909,  39,  461. 


Freitag  Vormittag  Auditorium  AM. 

Marcu,  I.  (Bucarest).  On  the  histaminolytic  power  of  mammalian  blood. 

Coming  across  the  almost  complete  disappearance  of  the  histamine 
equivalent  in  the  blood  during  parturition,  research  was  bound  to  he 
directed  to  its  exact  mechanism.  Thus  uterine  blood  of  parturients 
proved  to  own  the  property  of  destroying  histamine  in  vitro.  An  extract 
of  this  blood  seemed  to  contain  histaminase,  as  enforced  by  the  thermo- 
lability of  its  histaminolytic  property. 

During  further  investigation  all  venous  blood,  collected  before 
confinement,  possessed  this  property  to  a very  high  degree,  while 
venous  blood  in  normal  man  displayed  it  just  the  same,  although  very 
much  less. 

Investigation  of  this  Histaminolytic  Poiver  was  initiated  in  mam- 
mals. Rabbits  and  cats  show  an  almost  non  existent  histaminolytic  power 
in  the  blood,  whereas  guinea-pigs  display  it  to  a most  variable  and 
dogs  to  a larger  extent  even,  than  man.  Therefore  no  relation  between 
the  histamine  content  and  the  histaminolytic  power  of  the  blood  could 
be  established  in  mammals  so  far  worked  upon.  In  fact,  rabbits  and 
cats  are  to  be  found  at  opposite  sides  of  the  scale  established  for  the 
histamine  content  of  mammalian  blood. 
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As  regards  the  methods  to  be  employed  for  judging  the  hista- 
minolytic  power,  an  agreement  would  he  desirable,  should  an  exchange 
of  comparable  data  come  into  question. 

The  method  so  far  employed  by  myself  is  this:  A sample  of  10  cc 
of  blood  is  used  to  establish  the  histamine  equivalent,  employing  the 
method  of  Barsoum  and  Gaddum.  A second  sample  is  drawn  subse- 
quently into  a syringe  containing  2 cc  of  a 1 per  cent  salt  solution  of 
“ Bayer  205  ” in  order  to  prevent  clotting,  and  put  together  with  30  y 
histamine  acid  phosphate  for  half  an  hour  at  a temperature  of  37°. 
After  this  procedure  the  mixture  is  treated  just  as  the  first  sample  in 
order  to  determine  the  histamine  content.  In  the  case  of  rabbit  and 
guinea-pig  samples  of  5 cc  were  used  for  obvious  reasons.  Strict  com- 
parison is  consequently  not  possible. 

The  Histaminolytic  Power  (Hl  P)  as  a figure  is  supposed  to  visualize 
the  percentage  of  histamine  destroyed,  considering  the  conditions 
mentioned  above.  The  following  formula  should  be  useful  : 


HIP  = 100 


(x 


h)  • 


100  n 

N 


Whereby  x:  histamine  content  per  cc  of  the  mixed  sample:  h : 
histamine  equivalent  per  cc  of  the  first  sample;  n:  number  of  cc  of 
blood  used  in  the  mixed  sample,  and  N : y of  histamine  added  to  this 
second  sample. 

If. we  say  that  the  rabbit  and  the  cat  have  the  Histaminolytic 
Power  nil  and  the  guinea-pig  15  or  the  man  30,  all  these  conventional 
figures  are  intended  to  mean  that  5 or  10  cc  of  blood  put  together  with 
30  y of  histamine  acid  phosphate  for  half  an  hour  at  37°  centigrade, 
will  destroy  respectively  none,  15  or  30  per  cent  of  the  amount  of  hista- 
mine added. 

As  a true  enzymatic  process  there  is  no  proportion  neither  between 
the  quantity  of  blood  nor  between  the  amount  of  histamine  in  the 
mixture,  and  the  percentage  of  histamine  destroyed. 

Neither  is  there  any  rigid  relation  between  the  histamine  content 
of  the  blood  and  its  histaminolytic  power.  Moreover  venous  blood 
always  richer  in  histamine  than  arterial  blood,  displays  a more  pro- 
nounced Hl  P than  has  been  ascertained  in  experiments  on  dog’s  heart 
lung  preparation  or  on  anesthetized  dogs  with  normal  blood-circulation. 
Still,  plasma  which  except  in  the  dog  is  always  very  poor  in  histamine, 
displays  a higher  Hl  P than  blood-corpuscles,  whereas  in  the  dog  with 
equal  distribution  of  blood-liistamine  between  plasma  and  corpuscles, 
the  Hl  P does  not  vary  either. 

So  far  suggestion  is  at  hand  that  Hl  P determination  might 
prove  of  paramount  importance  from  the  physio-pathological  stand- 
point. Further  research  along  these  lines,  both  clinical  and  experi- 
mental, will  surely  be  of  interest. 
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Freitag  Nachmittag  Auditorium  A. 


Gürsching,  M.  (München).  Elektrische  Begleiterscheinungen  der  Blut- 
körperchensenkung. 

Bei  der  Sedimentation  von  Gesamtblut  oder  Erythrocytensuspen- 
sionen  bilden  sich  zwischen  den  verschiedenen  Niveaus  der  Senkungs- 
säule elektrische  Potentialdifferenzen  von  der  Grössenordnung  einiger 
Hundert  Mikrovolt  aus,  die  mit  unpolarisierbaren  Elektroden  gemessen 
wurden.  Ihre  zeitliche  Änderung  wird  zu  den  Hauptphasen  des  Sen- 
kungsvorgangs und  zu  den  Faktoren,  die  dessen  Ablauf  beeinflussen 
(Konzentration  und  Ladung  der  Erythrocyten),  in  Beziehung  gesetzt. 

Favilli,  G.  (Modena).  I fattori  di  diffusione:  loro  natura,  meccanismo 
d’azione,  significato. 

Si  conoscono  ormai,  oltre  al  fattore  diffusore  del  testicolo,  molti 
altri  fattori  diffusori;  in  vari  altri  organi,  polmone,  rene,  tiroide,  ecc., 
nei  tumori,  in  alcuni  batteri,  in  alcune  tossine  batteriche,  nei  veleni 
degli  animali.  Lo  studio  di  questi  ultimi  è stato  esteso  nei  mio  labora- 
torio  da  Tarabini-Castellani.  Questi  ha  riscontrata  la  presenza  del 
fattore  diffusore  in  veleni  di  parecchi  serpenti  (Vipera,  Lachesis,  Naja, 
Crotalus)  di  alcuni  pesci  (Trachinus,  Scorpaena)  ed  infine  nei  veleno 
degli  scorpioni.  II  potere  di  diffusione  di  alcuni  di  questi  veleni  è stra- 
ordinario  : il  veleno  di  scorpione,  ad  esempio,  da  ancora  un  nettissimo 
aumento  della  diffusione  alla  diluizione  di  1 : 160.000.  Le  osservazioni 
da  me  compiute  con  Tarabini-Castellani  sulla  neutralizzazione  del  fat- 
tore diffusore  dei  veleni  animali  hanno  dimostrato,  ad  esempio,  che  il 
siero  antivipera  neutralizza,  tanto  in  vivo  che  in  vitro,  la  capacità  di 
diffusione  del  rispettivo  veleno,  sebbene  in  maniera  incompleta.  II 
siero  antivipera  neutralizza  anche,  sebbene  non  completamente,  la 
capacità  di  diffusione  dei  veleni  di  specie  zoologicamente  vicine  alla 
vipera  : ad  esempio  il  veleno  delle  diverse  specie  di  Lachesis.  Invece  il 
veleno  di  Yipera  non  neutralizza  il  potere  di  diffusione  del  veleno  di 
Crotalus,  nè  del  veleno  di  Naja;  ugualmente  il  siero  antivipera  non 
neutralizza  il  potere  di  diffusione  del  veleno  degli  scorpioni,  nè  del- 
l’estratto  testicolare.  Questi  fatti  permettono  di  traire  due  conclusioni: 

1)  che  il  fattore  diffusore  dei  veleni  animali  è dotato  di  propriété 
antigeni,  ed  in  cio  le  nostre  osservazioni  concordano  con  quanto  ha 
visto  McClean  a proposito  del  fattore  diffusore  presente  nelle  tossine 
dei  batteri  della  gangrena  gassosa; 

2)  che  la  inibizione  esercitata  da  un  siero  immune  verso  il  fattore 
diffusore  di  un  veleno  animale  ha  una  abbastanza  stretta  spécificité: 
ciö  permette  di  affermare  l’esistenza  nei  singoli  veleni  di  fattori  diversi 
immunologicamente,  ossia  diversi  chimicamente. 
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Riguardo  alla  natura  chimica  dei  differenti  fattori  è incerta  la  loro 
unicità,  o la  loro  pluralità.  Le  osservazioni  mie  e di  Tarabini  limitate 
ai  soli  fattori  dei  veleni  animali  sembrano  indicare  la  esistenza  di 
molteplici  fattori,  almeno  per  questo  gruppo.  Si  è supposto  ehe  il 
fattore  testicolare  sia  una  proteina;  d’altra  parte  alcune  mie  esperienze 
suggerirebbero  ehe  il  fattore  puô,  almeno  parzialmente,  essere  separato 
dalle  proteine;  precipitando  infatti  queste  ultime  con  acetato  di  uranile 
in  ambiente  ricco  di  elettroliti  ho  ottenuto  dei  liquidi  ehe  non  danno 
più  la  reazione  delle  sostanze  proteiebe  e cbe  sono  ancora  abbastanza 
attivi.  Non  è da  escludere  la  possibilité  ehe  il  fattore  sia  unito  per  ad- 
sorbimento  aile  proteine,  dalle  quali  parzialmente  puô  essere  distaccato 
mediante  la  precipitazione  di  queste.  Per  la  purificazione  del  fattore 
testicolare  si  è dimostrata  favorevole  lestrazione  dalla  polvere  secca, 
con  tampone  acetico  a pH  4,5  invece  ehe  con  acqua:  il  fattore  passa  in 
soluzione  mentre  le  proteine  inattive  si  disciolgono  molto  meno. 

Riguardo  al  meccanismo  d’azione  ho  dimostrato  ehe  il  fattore 
testicolare  agisce  sui  connettivi  collageni;  la  diffusione  awiene  solo 
in  tessuti  ricchi  di  questo  tipo  di  connettivo  (derma,  aponevrosi.  ten- 
dini)  mentre  non  awiene  ove  il  collageno  è scarso  o assente  (milza, 
polmone).  La  flogosi  anche  minima  è condizione  ostacolante  1 azione 
dei  fattori.  Una  inibizione  della  diffusibilità  nei  tessuti,  corne  substrato 
della  immunité  locale,  fu  prospettato  da  me:  ricerche  mie  e di  McClean. 
che  mostrano  come  alle  condizioni  di  immunité  locale  si  associano  fatti 
flogistici,  appaiono  confermare  questa  possibilité.  Oltre  aile  condizioni 
locali  (flogosi)  anche  condizioni  generali  possono  ostacolare  1 azione 
dei  fattori  diffusori:  Negri  nel  mio  laboratorio  ha  dimostrato  ehe  si  ba 
una  netta  inibizione  dopo  legatura  degli  ureteri. 


Starkenstein,  E.  (Prag),  (cf.  Dienstag  Aorm.  Aud.  B.  1. — 6.) 

Votant  berichtet  auf  Grund  gemeinsamer  Untersuchungen  mit 
H.  Weden  und  M.  Wassermann  über  Regulatoren  der  Blutbildung 
und  Blutzerstörung,  die  in  Extrakten  aus  Knochenmark  und  anderen 
Organen  enthalten  sind.  Die  Extrakte  beeinflussen  an  sich  das  Blutbild 
nur  in  geringem  Masse,  lassen  sich  aber  in  2 verschieden  wirksame 
Fraktionen  spalten.  Die  Wirkung  kommt  unter  dem  Einfluss  gewisser 
Aktivatoren  (Mineralstoffe,  Galleubestandteile)  zustande.  Die  demon- 
strierten Kurven  zeigen,  dass  nach  Zufuhr  dieser  Organextrakte  die 
Zahl  der  Erythrocyten  eines  Kaninchens  innerhalb  weniger  Tage  von 
6 auf  1 Million  sinken  und  nach  Ansteigen  der  Retikulocyten  bald 
wieder  zur  Norm  zurückkehren  kann.  Die  komplizierten  orgänge  bei 
der  Blutbildung  und  Blutzerstörung  werden  besprochen. 
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Halpern,  B.  N.,  et  Dubost,  P.  (Paris),  (cf.  Freitag  Vorm.  Aud.  D.) 

La  méthémoglobinémie  produite  par  différents  produits  organiques 
et  minéraux  (diazidodiphénylsulfone,  o-aminophénol,  nitrite  de  soude) 
ne  retentit  pas,  même  lorsqu’elle  atteint  un  taux  de  50  à 60%,  sur 
l’équilibre  acido-basique  du  sang  du  Chien  normal.  L’alcalose  arti- 
ficiellement provoquée  par  l’administration  des  sels  alcalins  (bicarbo- 
nate, citrate  de  soude)  entrave  considérablement  la  formation  de  la 
méthémoglobine.  L’acidose  n’en  favorise  pas  la  production.  Il  ne  semble 
donc  pas  y avoir  de  relation  directe  entre  la  formation  de  la  méthé- 
moglobine et  l’équilibre  acido-basique  du  sang  et  le  mécanisme  de  l’action 
inhibitrice  des  sels  alcalins  reste  à trouver. 


Autoren  - Register 

Seitenzahlen  in  kursiv  mit  vorangesetzter  I verweisen  auf  Kongressbericht  I. 


Abderhalden,  E 1 38 

Abelin,  1 11 

Achelis,  J.  D 113 

Addison,  W.  H.  F 9 

Âgren,  G 37 

Anselmino,  K.  J 1 56 

Arrowsmith,  W.  R 82 

Artom,  C 110 

Asher,  L 16 

Bacq,  Z.  M Ill 

Ball.  H.  A 310 

Barbour,  H.  G 34 

Barclay,  A.  E 35,  37 

Barcroft,  J 1 33,  35 

Barkan,  .G 250 

Barker,  S.  B 210 

Barron,  D.  H 35 

Basler,  A 5,  226 

Basoglu,  M 232 

Battisti,  C 325 

Baumberger,  J.  P 17 

Baxter,  J.  H 283 

Bayliss,  L.  E 156 

Bazett,  H.  C 76 

Bean,  J.  W 126 

Beauvallet,  M 90 

Behrens,  M 105 

Bellerby,  C.  W 134 

Benaglia,  A.  E 210 

Berend,  N 313 

Bersin,  Th 105,  106 

Best,  C.  H 36 

Beznâk,  A.  B.  L 80,  306 

Beznâk,  M 80,  306 

Biasotti,  A 317 

Bigwood,  E.  J 177 


Bijlsma,  U.  G.  . 

36 

Blazso.  S.  . . 

72 

Bliss,  A.  R.  . . 

291 

Block.  M.  . . . 

144 

Bodansky.  A.  . 

200 

Bodo,  R.  C.  de 

210 

Boehm.  G.  . . 

271 

Bogue,  J.  Y.  . 

36 

Böhme,  W.  . . 

36 

Bohr.  D.  F.  . . 

126 

Boldyreff,  W.  N. 

216 

Bollmann.  J.  L. 

201 

Bonvallet.  M.  . 

115 

Booher.  L.  E.  . 

. . 179 

Bouckaert.  J.  J. 

. 23.  152.  305 

Bowman.  D.  E. 

173 

Boyd,  M.  J.  . . 

142 

Boyd,  T.  E.  . . 

136 

Brand.  E.  . . 

10 

Brandt  Rehberg. 

P. 

14 

Brannon.  E.  S. 

283 

Braun-Menendez. 

E. 

102 

Bremer,  F.  . . 

224 

Brink.  F.  . . . 

241 

Britton.  S.  W. 

307 

Bronk.  D.  . 

241 

Brooks.  Ch.  McC. 

323 

Brooks,  M.  M.  . 

249 

Brouha.  L.  . . 

36 

Brown,  G.  L.  . 

114 

Brown.  W.  R.  . 

Browne,  J.  S.  L. 

261,  292.  293 

Brüner.  H.  . . 

7 

Bucher,  R.  . . 

14 

Buckner.  G.  D. 

53 

Büding.  E.  . . 

120 

Burge.  ^ . E.  . 

276 

XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


389 


Bürgi,  E 

Burns,  W 

Burridge,  W 

Butenandt,  A.  . 

Butts,  J.  S 

Butz,  L.  W 

Buytendijk,  F.  J.  J 

Cahill,  G.  F 

Calabro,  Q 

Callison,  E.  C 

Cameron,  J.  A 

Carr,  C.  J 

Caspersson,  T 58, 

Cate,  J.  ten  

Cattell,  McK 183, 

Chaikoff,  LL 

Chase,  A.  M 

Chauehard,  P 

Chen,  G 

Chick,  H 

Cleghorn,  R.  A 

Clementi,  A 

Cohen,  R 

Cohn,  E.  J 

Cole,  H.  H 

Cole,  K.  S 125 , 

Colombi,  C 

Comroe,  J.  H 

Connor,  C.  L 

Conway,  C.  F 

Corran,  H.  S 

Cortis- Jones,  B 

Cristol,  P 

Croxatto,  H 

Croxatto,  R 

Cruickshank,  E.  W.  H 

Csonka,  F.  A 

Curtis,  H.  J 

Cuthhertson,  D.  P 

Cutting,  R.  A 

Daels,  J 

Dam,  H 


Danis,  M 177 

Demole,  Y 19 

Demoor,  J 99 

Deuel,  H.  J 109 

Dingemanse,  E 320 

Dirken,  M.  N.  J 7,  37 

Doisy,  E.  A 297 

Dois,  M.  J.  L 157 

Donoso,  R 286 

Dontas,  S 10,  74 

Dow,  R.  S 133,  218 

Du  Bois,  E.  F 75 

Dünn,  M.  S 198 

Dusser  de  Barenne,  J.  G.  . . 223 

Dutaut,  J 91 

Dyke,  H.  B.  van 172 

Ebbecke,  U 20 

Edholm,  O.  G 94 

Edsall,  J.  T 270 

Eggleton,  M.  G 66,  278 

Einhorn,  N.  H 44 

Emerson,  O.  H 112 

Engel,  L.  L 70 

Ercoli,  N 20 

Ernst,  E 265 

Fasciolo,  J.  C 279 

Felix,  K 199 

Feulgen,  R 105 

Fischer,  E 192 

Fisher,  K.  C 98 

FitzGerald,  0 308 

Fleisch,  A 7 9,  5,  37 

Florey,  H.  W 217 

Flury,  F 123,  144 

Forbes,  A 222 

Forman,  S.  E 187 

Fraenkel,  G 79 

Franklin.  K.  J 35,  37 

Frazer,  A.  C 311 

Fredericq,  H 151 

French,  C.  S 257 

Freud,  J 319 


123 

188 

100 

131 

198 

295 

113 

10 

283 

179 

98 

187 

265 

60 

275 

63 

176 

239 

172 

169 

206 

154 

310 

268 

229 

292 

325 

153 

63 

126 

326 

251 

38 

286 

286 

188 

234 

292 

197 

36 

209 

57 


390 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


Frey,  E 

....  12 

Fruton,  J.  S 

....  194 

Fulton,  J.  F 

. . 44,  133 

Gaillard,  P.  J.  . . . 

....  84 

Gantt,  W.  H 

....  116 

Gemelli.  A 

. . 158.  22 

Gemmill,  C.  L.  . . . 

....  8 

Gersdorff,  C.  E.  F.  . . 

....  196 

Gesell,  R 

. ...  145 

Gey,  G.  O 

....  8 

Glock,  G.  E 

....  165 

Gold,  H 

....  183 

Gorham,  L.  W.  . . . 

....  96 

Gothie.  S 

....  174 

Grabfield,  G.  P.  . . . 

....  68 

Green,  D.  E 

....  326 

Greer.  C.  M 

....  283 

Gremels,  H 

. . . .165 

Grumbreeht.  P.  . . . 

....  172 

Guimaràis,  J.  A.  . . 

....  211 

Hadjioloff,  A 

....  54 

Hajdu,  T 

....  306 

Hall,  F.  G 

....  7 

Hall,  S.  R 

....  295 

Hallman,  L 

....  109 

Hammarsten.  E.  . . . 

....  37 

Hammouda.  M.  . . . 

....  22 

Handovsky,  H.  . . . 

. . 93,  209 

Hansen,  K 

....  59 

Hardy,  J.  D 

Harms,  A 

....  53 

Hartline,  H.  K.  . . . 

. . . .175 

Harvey,  A.  M.  ... 

....  183 

Hasch.  Z 

....  306 

Hastings,  A.  B.  ... 

. . 247,  274 

Haurowitz,  F 

....  267 

Häusler.  H 

....  149 

Hédon,  L 

....  38 

Hermann.  H 

....  248 

Hernandez,  E.  A.  . . 

....  128 

Hertzman,  A.  B.  . . 

Hess,  W.  R 

...  14.  39 

Hewston,  E 179 

Heymans,  C.  . 1 42,  23,  152,  305 

Hildebrandt,  F 141 

Hill,  A.  V 191 

Himmelmann,  W 177 

Hinrichs,  M.  A 59 

Hinsberg,  K 253 

Hirschfeld,  W.  K 41 

Hoitink,  A.  W.  J.  H 86 

Houssay,  B.  A.  . . 1 52,  279,  317 

Huggett,  A.  St.  G 298 

Huidobro,  F 286 

Insko,  W.  M 53 

Ivy,  A.  C 12,  41,  172 

Jacquemyns,  G 177 

Jaffe,  H.  F 200 

Janker,  R 41 

Jansen,  B.  C.  P 23 

Jones,  D.  B 196 

Jorpes,  E 245 

Joseph,  N.  R 228 

Josephson,  B 213 

Jung.  R.  . 220 

Kalckar.  H 159 

Kaminski.  R 202 

Kane,  L.  y 166 

Karâsek,  F 208 

Katz,  L.  N 95 

Kellogg,  J.  H 216 

Kendall.  E.  C 147 

Kennard.  M.  A 133 

Kerridge,  P.  M.  T 36 

King.  E.  J 276 

Kleiber,  M 229 

Knoop,  F 1 16 

Kok.  D.  J 41 

Koppanyi,  T 36,  41,  207 

Kornmüller,  A.  E 220 

Kosterlitz,  H.  y 188 

Kotsaftes,  A 10 

Kramer,  K 7,  66,  190 

Krantz,  J.  C 18 . 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


391 


Krauss,  S 23 

Krebs,  H.  A 160 

Krijgsman,  B.  J 236 

Krueger,  H 144 

Kruta,  Y 101 

Kühnau,  J 326 

Kuno,  Y 77 

Küpfer,  M 11 

Kwiatkowski,  H 142 

La  Barre,  J 168,  215 

Lânczos,  A 285 

Lang,  K 107 

Laqueur,  E 1 29 

Larrabee,  M.  G 241 

Laufberger,  Y 199 

Leblond,  Ch.  Ph 117 

Lehnartz,  E 202 

Lemberg,  R 251 

Liddell,  E.  G.  T 135 

Lintzel,  W 197 

Lipmann,  F 161 

Lipschitz,  W 120 

Lloyd,  D.  P.  C 285 

Loeser,  A 172 

Loewe,  S 145 

Logan,  M.  A 166 

Long,  C 161 

Lotmar,  W 24 

Loubatières,  A 38 

Lu,  G.  D 163 

Lullies,  H 1 27,  6 

Luyet,  B.  J 24 

MacCorquodale,  D.  W 297 

MacKay,  E.  M 287 

Macht,  D.  1 141 

Mahaux,  J 315 

Maignon,  F 262 

Malméjac,  J 41 

Maltesos,  C 136,  137 

Manery,  J.  F 274 

Mann,  F.  C 201 

Mansfeld,  G 85 


Marceau,  F 

....  10 

Marshall.  C.  S.  ... 

....  129 

Martin,  J.  H 

....  53 

Martin,  S.  J 

....  96 

Martino,  G 

....  117 

Mathieu,  F 

....  69 

Mattill.  H.  A 

....  112 

Maynard,  L.  A.  ... 

. . 11,  230 

Mazoué,  H 

....  62 

McCay,  C.  M 

. . 11,  230 

McCulloch,  W.  S.  . . 

....  223 

McDowall.  R.  J.  S. 

....  282 

McEwen,  E.  G.  ... 

....  41 

McFarland.  R.  A.  . . 

....  42 

McIntyre,  A.  R.  . . . 

....  147 

Mcjunkin,  F.  A.  . . 

....  148 

McNamara,  E.  W.  . . 

....  148 

Meader,  R.  G 

....  129 

Mellanby,  E 

....  110 

Mendlowitz,  M.  . . . 

....  95 

Meneghetti,  E.  ... 

....  243 

Menkin,  V 

....  280 

Michaelis,  L 

....  289 

Millikan.  G.  A.  ... 

. . 24,  190 

Minz,  B 

. . 115.  240 

Mirski.  A 

....  119 

Mirsky,  A 

....  204 

Monnier.  M 

....  303 

Monnier,  P 

....  38 

Moore,  C.  V 

. J . . 82 

Moricard.  R 

....  174 

Moruzzi.  G 

....  225 

Mühlbock,  O 

....  169 

Müller,  E.  A 

....  95 

Müller,  R 

....  187 

Munro,  A.  F 

....  188 

Munro.  H.  N 

....  197 

Murait.  A.  v 

....  24 

Murray,  M.  M 

....  165 

Murray,  S 

....  109 

Myers,  V.  C 

....  173 

Nachmansohn.  D.  . . 

....  52 

Nafziger,  H 

....  106 

392 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


Netter,  H 248 

Neumann,  W 185 

Nobile,  F 31 

Nothdurft,  H 113 

Noyons,  A.  K.  M 25 

Ochoa,  S 161 

Okey,  R 55 

Orten,  A.  U 89 

Orten,  J.  M 287 

Otto,  M 306 

Overbeek,  G.  A 84,  323 

Pappenheimer,  J.  R.  . . . 66,  278 

Parkes,  A.  S 170 

Parkinson,  J.  L 8 

Patras,  M.  C 148 

Patterson,  T.  L 5,  212 

Peppitt,  R 36 

Peters,  R.  A 161 

Pfeiffer,  H.  H 243 

Pincus,  G 57 

Pinkston,  J.  0 283 

Pratt,  C:  L.  G 180 

Quackenbush,  F.  W 108 

Quagliariello,  G 1 40 

Quensel,  W 190 

Querido,  A 323 

Quin,  J.  1 42 

Rabbeno,  A 182 

Rague,  P 144 

Rawson,  A.  J 228 

Rein,  H 16 

Renshaw,  R 222 

Richards,  A.  N 13 

Richter,  C.  P 233 

Riddle,  0 321 

Rijlant,  P . . 139 

Riml,  0 313 

Robertson,  G.  W 156 

Robscheit-Robbins,  F.  S.  . . . 85 

Roos,  J 1 36 


Ropes,  M.  W 253 

Rose,  B 261 

Rosemann,  H.  U 177 

Rosenfeld,  M 46 

Rowlands,  I.  W 170 

Rowntree,  L.  G 44,  65 

Rubinstein,  M 87 

Ruch,  T.  C 44 

Rushton,  W.  A.  H 238 

Rydin,  H 146 

Sacks,  J 191 

Samuels,  L.  T 310 

Sanhueza,  F 286 

Sano,  Mlle 177 

Santavÿ,  F 258 

Sarzana,  G 110 

Sass-Kortsak,  E 306 

Scantlebury,  R.  E 118 

Schaefer,  H 235 

Schaffer,  N.  K 44 

Scheinfinkei,  N 25 

Schindler,  B 8 

Schmitt,  O.  H 238 

Schmitz,  E 203 

Schneider,  M 136,  137 

Schroeder,  H.  A 228 

Schultz,  J 58 

Schultze,  M.  0 125 

Schütz,  F 27 

Schweitzer.  A 50 

Scott,  J.  W 235 

Seelich.  F 272 

Segrè,  E 110 

Selye,  H 205 

Shear,  M.  J 64 

Shen,  T.  C.  R 149,  152 

Simola,  P.  E 163 

Simon.  M.  A 152 

Simonson,  E 155 

Sjöstrand,  F 104 

Sjöstrand,  T 104 

Skramlik,  E.  v 45 

Smith,  A.  H 287 


XIV.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


393 


Smith,  E.  L 131 

Snyder,  F.  F 46 

Sobotka,  H 15 

Solandt,  D.  Y 235 

Sperling,  G 11,  230 

Starr,  1 228 

Stary,  Z 254 

Steenbock,  H 108 

Steidle,  H 144 

Steinberg,  A 65 

Steinberg,  W 44 

Steinbausen,  W 15,  46 

Stewart,  H.  J 186 

Sumwalt,  M 188 

Sutherland,  G.  F 119 

Sym,  E.  A 49 

Szent-Györgyi,  A 1 20 

Tamura,  J.  T 142 

Tashiro,  S 46 

Taylor,  H.  L 166 

Taylor,  J.  F 247 

Tchakhotine,  S 28 

Templeton,  R.  D 148 

Thaddea,  S 124 

Tbayer,  S.  A 297 

Theoreil,  H 167,  255 

Thomas,  A 14 

Thorn,  G.  W 70 

Tiffeneau,  M 1 62 

Tislowitz,  R 171 

Toennies,  J.  F 138 

Tosatti,  E 301 

Trappe,  W 54 

Travia,  L 248 

Trendelenburg,  W I 61 

Trurnit,  H.  J 30 

Tschermak-Seysenegg,  A.  . 30,  193 


Turner,  A.  H 

....  266 

Tweedy,  W.  R.  . . . 

....  148 

Uhlmann,  F 

....  31 

Veil,  C 

....  91 

Yenning,  E.  H.  ... 

. . 292,  293 

Verzâr,  F 

. ...  150 

Wachholder,  K.  . . . 

....  232 

Wagner,  R 

....  131 

Waterman,  L.  M.  . . 

. . . . 41 

Waters,  E.  T 

....  122 

Went,  St 

....  263 

Wertheimer,  E.  . . . 

. . . • 119 

Westerfeld,  W.  W.  . . 

....  297 

Whipple,  G.  H.  ... 

....  85 

Widmark,  E.  M.  P. 

....  48 

Wilander,  O 

....  245 

Wilbrandt,  W 

. . 24,  264 

Willfang,  G 

....  106 

Williams,  R.  J.  ... 

....  123 

Wilson,  W.  H.  ... 

22 

Winterstein,  H.  . . . 

Winton,  F.  R 

. . 66,  278 

Witschi,  E 

. ...  315 

Woolley,  D.  W.  . . . 

....  126 

Wright.  R.  D 

. ...  217 

Wright,  S 

....  50 

Wyss,  O.  A.  M.  ... 

. . .15,  32 

Young,  E.  G 

....  126 

Young,  F.  G 

....  204 

Zeller,  E.  A 

....  259 

Zorn,  K 

....  199 

Zotterman.  Y 

. . 33,  175 

Zunz,  E 

....  168 

394 


XVI.  INTERNATIONALER  PHYSIOLOGEN-KONGRESS 


Addenda 


Babkin,  B.  P 377 

Baer,  E 346,  351 

Baer,  P 344 

Ball,  E.  G 332 

Benoit,  P.  H 382 

Boeri,  E 373 

Bouman,  H.  D 374 

Bugnard,  L 377 

Carter,  C.  W 362 

Chauchard,  P 328, 331 

Dnbost,  P 387 

Dubuisson,  M 372 

Euler,  H.  v.  333 

Favilli,  G 385 

Fischer,  H.  O.  L 346.  351 

Foà,  P 360 

Gaddum,'  J.  H 328 

Gautrelet,  J 329 

Gibbs,  F.  A 380 

Giorcelli,  Y.  L 378 

Gollwitzer-Meier,  K 371 

Gürscking,  M 385 

Halpern,  B.  N 387 

Hebb,  C.  0 377 

Hermann,  S 330.  378 

Heymans,  C 328 

Irinak,  S 368 

Jendrassik,  L 334 

Jeney,  A.  von  356 

Kolk  W 349 

Krauss,  St 335 

Krebs,  H.  A 330 


363 

332 


Marcu,  1 383 

Margaria,  R 381 

Martini,  E 337 

Mascberpa,  P 357 

Mattbes,  K 358 

McSwiney,  B.  A 368 

Mendel.  B 362 

Milia,  E 339 

Needham.  J 340 

Noyons,  A.  K.  M 341 

O’Brien,  J.  R 362 

Ostern.  P 361 

Peters,  G 353 

Peters,  R.  A 362 

Pi  Suner,  A 331 

Reiss,  M 332 

Rezzesi,  F.  D 364 

Rothlin.  E 330 

Rynberk,  G.  van 374 

Saalfeld,  E.  von 359 

Sand.  A 366 

Scheminzky,  F 329,  331 

Simon,  A 369 

Soula.  L.-C 350 

Starkenstein.  E 386 

Szarka.  A 352 

Thauer.  R 353 

Torda,  C 337,  338 

Van’tHoog,  E.  G 333 

Vonk,  H.  J 376 

Waterman,  L 370 

Weisscbedel.  E 354 

Wezler,  K 345 


Zbyszewsky,  L. 


Lattes,  F. 
Lundsgaard,  E 
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